, may «4 


ECT A 









VOL. Li. No. 25 NEW YORK, SATURDAY, 








CHARLES W. PRICE . . . . . . «| +© +. + =~PRESIDENT AND EDITOR 
STEPHEN H. GODDARD... .. . . . . +. #£=\VICB-PRESIDENT 
Wil. HAND BROWNE, @R 2. 2. 6+ © © © @ « TECHNICAL EDITOR 
AINSLIE A. GRAY e wee S&S « ow & &  — eres 





NEW YORK 

PvURLISHING OFFICB . . -« « «© « ‘» «© « « « 18-21 Park Row 
CHICAGO 

WESTERN OFFICB . . . +. © « « « « « + MANHATTAN BUILDING 
BOSTON 

N ENGLAND OFFICB . . «. «© « « « « « « 9S Minx Sreuer 
LONDON 

Et ‘SAN OFFICE, Henry W. HALL, ge, 42 OLp Broap fnieeemncen EB. C. 


TELEPHONE AND CABLE 


LEPHONE “21 Cortlandt.” Private exchange to all Departments. 
REGISTERED CABLE ADDRESS: “Electview,” New York. 


SUBSCRIPTIONS 
Or ir, Wetted States < 5. 6 % & ee “at se oe 6} RO 
a) Year, Canada . . ap Ne! ha Pease her Gaeeee “Teer eolers 4.00 
One Year, Foreign Countries eee 6.00 
Sinsie Copy, 10 cents. Back numbers, ‘beyond « one month, each re ee -25 
ADVERTISING 


ANGES for advertisements should be in this office by Friday noon for the 
wing week’s issue. 

. ADVERTISEMENTS should be in the office not later than Monday noon 
sure publication in that week’s issue. 


iblished weekly by the ExvectricaL REVIEW PUBLISHING COMPANY, 13 
Row, New York. Charles W. Price, president and treasurer; Stephen 
ioddard, vice-president ; H. S. Tuthill, secretary. 


tered at the Post Office at New York as second-class matter under the 
of March 8, 1879. 


CONTENTS 












hpi PORTAL 

The Avebiixess s Ideas on eeaenapsnanne PCAN os 5 oh nos adres na saw eous ews 975 

Engineering Education..... 976 

Diagrams of Illumination... ............eeeeeeee 977 

A Promised Commercial Application of Electric Transmission of Pictures. 977 
I POGLUNU RE ine cacaueas wen Gdanarenc ves dere ndencandadseaaumans Oka cs onn cauinadias 978 

SidGNS HOnere ©. ClOWEe COMMMEMOOEE « & «ois a5 «ese ans oiald excels gvadecaacdedeewe 98 

Electric Lighting of the Stuyvesant Theatre. New York City................ Si9 

‘ Development of Turbc-Generators, by Dr. Robert Pohl ................2.0065 982 

|: \aeca Section of the American Institute of Electrical Engineers................ 985 
f.perimental Data on Illuminating Values, by Clayton H. sharp and Preston 

De etkecas.§  —«.. Mabiha te; ReKechens anadaduewies badeebabhucasenCeuvnhas 986 
' Occurrence of Copper and Lithium in Radium-Bearing Minerals............ 990 
CG CORI CORDS phcnia verde o neehecdunnhedsdi ras ceGssUneenraceeendcntasanens ayes Reus 990 

iinations for Officers of the Illuminating Engineering Society...........-.... 990 
mple Proof that the Arithmetical Mean Is the Best Value in Case of egpancitied 

Observed Quantities, by H. Schapper.............+++ . nr - 990 

Bag tC as) eC oeeerrercmcrorrrcr rrerer rer rm tr rere 990 
rgy Transformations from the Electrical Engiveers’ Standpoint ,Conciuded), 

We Bi Be I 656s oo Gavel canbaendewseabehansnancsnsedtndeas cohsecshes 640% 991 
liluminating Engineering Society... ...........00.ceeeeeeeeees Pre TC TTT 995 
Municipal Lighting for Montreal.............----.s.cseeeeeceereeeceereeeeeceeeens 997 
The Change in the Resistance of Metals at Very Low Temperatures and the 

Influence Exerted on It by Small Amounts of Admixtures, by Professor 

H. Kamerlingh Onnes and J. Clay............scseccesceeee 1. teeewereceeeee 997 
!'ernational Electrical Exposition at T7211 ea a 997 

erican Institute of Electrical Emgin@ers.......6.. 22. «2. cscs sccssscesesees . 998 
VIEWS OF CURRENT ENGINEERING AND SCIENTIFIC LITERATURE. — ...eeeeeeees 1000 
!SOUSTRIAL SECTION : 

A New Line of Wood Cutout Cabinets...... .......ccceccceseee ceuceeeeeeees 1002 

HTiG’ RaGaE SIE AW PRUNIOUOE so cc cdr 2 on arc casecsie consdcaccckenadsse 1002 

Great Northern Railway Orders Electric Locomotives .............eeeeees 1002 

Tie air te Oe WMI CUNON ooo occ coco en Sacco wain dbs suede sees nusevencdeedsn 1003 

Induction Motors for Copper and Brass Rolling Mills ..............+-..e00 1004 

Novel Use of Bleetvic Pint-Ir0n) FOAteN®....cecccccce.sse-.  dcicnccvcdsvecesxs 1004 
"he Purchase of Small Supplies for the Navy Depart TILT eo ae ene A ek 1004 
New York Section of the American Electrochemical Society 1004 
Special Lighting of Down-Town Districts........... 1005 
‘he Chicago Automobile Show......0..0..cs0ee00. 1005 
(URRENT ELECTRICAL NEWS......6,-0sceseccescceeres 1007 
RECORD OP BEC URIGAL, FAGEITI i vine civ cicscncccssncsceswcccuccnscsenccesnaveseceses 1011 


Copyright, 1907, by Electrical Review Publishing Co. 





THE PIONEER ELECTRICAL WEEKLY OF AMERICA 


a |” a 


atin EMBER : 21, 190%. ISSUED WEEKLY 





THE ARCHITECT’S IDEAS ON ILLUMINATING 
PROBLEMS. 

At the recent meeting of the Illuminating Engineering So- 
ciety a paper was read by Mr. Bassett Jones, Jr., which, under 
the caption of “The Relation of Architectural Principles to 
liluminating Engineering Practice,” discussed various problems 
of illumination from the standpoint of the architect. The paper 
was not only of unusual interest on account of the author’s de- 
cided views and his earnest method of presenting them, but be- 
cause it dwelt on a phase of the whole question which until 
cently has been but little discussed. The illuminating specialist, 
in his enthusiasm to reform illuminating practice, which to 
his trained eye is in such a woful condition, has been ener- 
getically criticizing things as he finds them. He has been telling 
us what practices are wrong, and why; how matiers should 
set right; and he has not hesitated to lav the blame for what 
he holds to be bad practice where he thinks it belongs. In 
fact, whenever he has seen a head, he has hit it, and heads have 
heen plentiful. 

Naturally the architect, being the one responsible for the 
building as a whole, has received his full share of punishment. 
hut until recently little or no attempt has been made to defend 
him from the charge that he gives too little attention to the arti- 
ficial lighting of his buildings. On two previous occasions Mr. 
Jones has had something to say on this matter, and in the lasi 
paper, the one referred to above, he goes to some length to ex- 
plain how the architect views the question of lighting. What 
the architect wants is an illumination in harmony with the sur- 
roundings; in other words, he cares more about the quality of 
the illumination than the quantity, and his charge against the 
illuminating engineer is that the latter puts quantity before 
quality. Mr. Jones tells us what he means by a suitable illumi- 
nation, and why this is so necessary. In fact, he carries the 
matter back to fundamental principles, for, he says, upon their 
development in esthetic feeling depends the welfare of a people. 

Mr. Jones certainly defends the architect’s views ably, and 
all will agree with a part at least of what he says; but when he 
wishes us to forego many of the advantages incidental to the 
new forms of illuminants which we have developed, he must 
bring forward stronger proof. We are willing to have the ar- 
chitect tell us what he believes is suitable illumination, but we 
can not aecept the dictum that only those methods and devices 
modeled after the practice of the ancients are good. Archi- 
tecture, perhaps, has made no advance during the past centuries, 
but engineering has. The architect of the old days used those 


methods of illumination which were available, but even these 
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were improvements over still older methods, when the only 
light available came from the fire on the ‘hearth or altar; and 
if he had had what we moderns consider better methods, we be- 
Kteve he would have used them to good effect. We to-day are 
fortunate in having made great strides in our methods of pro- 
ducing artificial light, and it is certainly not to be expected 
that we should forego all the advantages which these new meth- 
ods bring except in so far as they can be applied to reproduce 
or modify the crude methods of long ago. To demand this is, 
in a way, as unreasonable as it is to ask the builder to use only 
the old methods of construction. 

There is no excuse to-day for any unnecessary waste. When 
a certain lighting effect is wanted this should be obtained in the 
most efficient way possible. It is absurd to place lamps within 
a room to light it and attach them to fixtures which cut off a 
large part of the light and throw much of the rest where it is 
not wanted, a practice which reminds one of the White Knight's 
“plan to dye one’s whiskers green and always use so large a fan 
that they could not be seen.” The old fixtures were intended 
for flaming illuminants, and necessarily these had to be sup- 
ported from below, and to insist that the designer of electrical 
fixtures must follow these old patterns is asking him to throw 
away the advantages going with his systems and to adopt a type 
of fixture which is very often not at all suitable. 

Mr. Jones’ paper on the whole will serve a very useful pur- 
pose, as it not only indicates that some of the blows aimed at 
the architects have gone home, but also shows what his ideas 
are and where pressure should be brought upon him to convince 
him that there are other and better methods than those which 


he suggests. 





ENGINEERING EDUCATION. 

In his annual report to the board of directors of Cornell Uni- 
versity, President Jacob Gould Schurman explains the work of 
the university during the past year and takes occasion to express 
some interesting views on the subject of technical education. 
During the past ten years there have been important changes 
in the curriculum as usually laid out for engineering students. 
These changes have been necessary in order better to adapt the 
courses to the rapidly developing professions and arts, and also 
because of a somewhat different position in the world which the 
engineer seems to be taking. The engineer of to-day is coming 
to be more a director of men and of forces than an actual 
worker, and his education must, therefore, be somewhat broader 
than can be gained by a mere drilling in science and its appli- 
cation. Engineering problems to-day involve much more than 
It is 
necessary not only to make the machines work together properly, 


the mere laying of a road or the building of a dynamo. 


hut the whole system must be made to fit in with the conditions 
of the place where it is to be installed. The increasing impor- 
tance of such systems in our every-day life has increased the im- 
portance of the position occupied by the engineer himself, and 
to fit him properly to meet the changed conditions it is desira- 
ble that his training should be somewhat broader than that given 
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It is the realization of this which 
has been bringing about the changes in the college which have 
been referred to. 

In regard to these changes President Schurman says that 
the courses at present offered, while excellent in the education 
which they furnish, suffer from a lack of liberal culture ani 
from the disadvantage of being limited too closely to the field 
of mathematics and physical science. He does not mean thai 
all the work is restricted to these fields, because at almost eve: 
college some non-technical work is required, or allowed; but |: 
thinks that there is not enough time given to it; that the modern 
engineer, if he is to be truly educated, needs a training broad:r 
than physical science and technical studies can give him; th»! 
he needs the culture of the humanities, and that liberalizing a» | 
expansion of mind comes from the study of literature, histo 
and philosophy. But the question is, How is he to obtain this’ 

President Schurman suggests a remedy which has been o!- 
fered previously; that is, the lengthening of the course, makin: 
it, say, six years instead of four, and requiring about two year: 
of additional general non-technical work. He realizes that « 
course of this kind can not be put into general operation at th 
present time, as the conditions are not ripe for it, so he sug- 
gests, as a compromise, that the course be made five years, wit]: 
one year of general work, and at the same time the student be 
allowed to take, as an alternative, the six-year course, which 
may be done at present at a number of institutions, and in this 
He says that he thinks the tiny 
has come when this fifth year might be insisted upon at some 


way obtain his second degree. 


of the colleges; that this would make it possible for engineers 
to secure some culture from the humanities, and that it would 
awaken interest and stimulate tastes which would lead the stu- 
dents to follow these studies after graduation. 

It is not likely that any course can be laid down now to re- 
The en- 


gineering courses must necessarily go through those stages o! 


main unaltered for any considerable length of time. 


evolution corresponding to the changes in methods to improve- 
ments and to the introduction of new processes which are con- 
tinuously taking place, and it seems almost inevitable that some 
lengthening out of the course will eventually become necessary. 
But it is also true that not all young men who take electric! 
courses become practicing engineers. For many of them a 
four-year course is ample, and only the select few need take the 
additional work. 

It should be remembered that the degree given on the comple- 
tion of the four years of work, at the greater number of our tech- 
nical colleges, is not an engineering degree; it is only a bache- 
lor’s degree. The engineering degree is reserved for those who 
do an additional two years’ work. It is now recognized that a 
bachelor in engineering is not an engineer, and can not pre- 
tend to be such until he has had a good deal of additional ex- 
With this in mind it would be highly proper, 
in many cases at least, to cut down some of the technical work 


perience. 


which is now offered and substitute for it studies tending to 
If the technical course lays 


give the student a broader view. 
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rough a foundation in fundamentals and in theory, the applica- 

tion may be left, to a large extent, to be learned later. In lay- 
ine these foundations the student will necessarily pick up a 
vreat deal of practical information on present-day methods. 
Bearing in mind that it is the methods which change from year 
io year, and not the principles, but little is lost if the time de- 
voted to such studies of methods is cut down. 


But while such an arrangement is desirable, the proper 


rerson for it should be understood. There is no reason 
wiv a scientific study should not be as _ educational 
as a study of history, and there is no reason why a 


mai who has devoted most of his time to scientific work should 
« -onsidered less cultured than one who has spent his days 
in reading history. In fact, from the scientist’s point of 
view, the other man is just as uncultured as he himself is, al- 
though it must be admitted that the general opinion is other- 
wise. But, why should it be that a classic student may display 
the deepest ignorance regarding scientific matters, while the 
finver of scorn is leveled at a physicist should he so much as 
iisplace an accent on a word? Hence, we do not like the ar- 
uncut that the technical student should take outside work for 
cuiural purposes. Rather, it should be said he should do this 
in order to learn what the rest of the world is thinking about, 


so ‘lat he may not only be more useful to his fellowmen, because 


he can then get in touch with them more easily, but also for 
his own sake, in order to take him out of the narrow path 
in which his daily work is apt to lead him; to interest him in 
other things in order that he may come back to his own special 


task with renewed vigor. 





DIAGRAMS OF ILLUMINATION. 

\ very interesting paper was presented at a recent meeting 
of the Association of Edison Lluminating Companies by 
ir. Clayton H. Sharp and Mr. P. 8. Millar, which deals with 
the various distributions given by a number of lighting ar- 
rangements. This paper, which was entitled “Experimental 
Haia on Illuminating Values,” is published in condensed form 
on another page of this issue. 

One of the interesting features of the paper is the method 
adopted for presenting the results of each test. A diagram 
slowing the uniformity of illumination is constructed by con- 
neciing all points having a given intensity by means of a line, 
an these lines of equal illumination—“equilucial lines” the 
authors call them—show at a glance the character of the result. 
These lines represent on the diagram what the contour lines 
(lo upon a map, showing at once where the illumination varies 
rapidly and where it is more uniform. A number of such dia- 
srams, presented side by side, tell more at a glance about the 
distribution obtained by systems which they represent than a 
tedious study of a tabular report. The diagrams, of course, 
show only the distribution of the light, but complete data for 


the tests are given in the article. 
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A PROMISED COMMERCIAL APPLICATION OF ELEC- 
TRIC TRANSMISSION OF PICTURES. 

Of the various systems of transmitting pictures from photo- 
graphs over a telegraph wire, that developed by Korn, to which 
frequent reference has been made, seems to have been brought 
to the highest stage. By indefatigable work this inventor has 
overcome a great many of the obstacles which rendered earlier 
attempts less successful, and he has now, if reports be true, 
brought it to a point where he can reproduce quickly, clear and 
satisfactory prints at the receiving end of his line of a photo- 
graph or drawing at the transmitting end. 

In this system, as in practically all of the others which 
have been brought to any practical working plane, use is made 
of a selenium cell which is sensitive to light—that is to say. 
the resistance of selenium, when in a particular condition. 
If, then, a 


small beam of light be thrown through a photographic negative 


changes with the amount of light falling upon it. 


and allowed to fall on the selenium cell and then the negative 
be moved so that the beam travels slowly so as to pass over 
the entire surface of the negative, a current may be caused 
to vary by the change in the resistance of the selenium cell, 
and these variations may be used at the receiving end to produce 
a reproduction of the original. The method employed by 
Korn is to cause the variation in current to affect a smal] shut- 
ter at the receiving end so as to cut off, more or less, a beam 
of light falling upon a sensitive film. This film is made to 
move in synchronism with the negative at the transmitting end, 
and thus the reproduction is secured. 

The difficulties others have met with have been to overcome 
the hysteresis, or time-lag, of the transmitting selenium cell, 
and those which are always met when attempting to maintain 
two mechanisms in synchronism over a single wire, which is 
also transmitting the message or picture. The former difficulty 
has been overcome by placing a second selenium cell at the 
receiving end, and by a sort of Wheatstone bridge arrangement, 
the hysteresis of the second is made to compensate for that of 
the first cell. 
solved by driving the receiving mechanism a little faster than 


The problem of synchronism has been simply 


the transmitting, and then holding it back for a brief instant 
during each revolution until the transmitting device catches up. 

The latest reproductions of the work of this system show 
a great improvement upon the early ones, which seems to indi- 
cate that the method has now reached a fairly practical stage. 
At least, this is indicated by the statement that a Paris news- 
paper, L’Illustration, is going to try the system, and is 
arranging for this at Paris and at a number of other European 
cities. L’Illustration is a weekly paper which depends a good 
deal upon photographs for illustration, and if, by means of the 
new system, it can save several days in transmission, a week 
may be gained in the publishing of a picture. ‘The results will 
be watched with interest everywhere, for the success of this 
trial may lead to a wider application. ‘There are various uses 
for which such a quick transmission of pictures would be of the 


greatest value. 
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LORD KELVIN DEAD. 
FAMOUS PHYSICIST PASSED AWAY ON 
TUESDAY, DECEMBER 17. 


THE 





Although forewarned by reports of his 
scrious illness, the entire scientific world 
was shocked to learn on Wednesday morn- 
Kelvin had died at 10.15 
on the night of December 17 at Glasgow. 


ing that Lord 
He had been suffering for two weeks from 
serious complications. For twenty years 
past he had been suffering from facial 
neuralgia and had borne it with patience 
-o that few realized that he was suffering. 

Personally Lord Kelvin was one of the 
most charming of men; his modesty and 
-the way in which he inspired affection in 
all who met him, and the interest and 
sympathy which he showed toward every 
one, endeared him to all. 

Probably no one has contributed more 
io the development of physical science 
than Lord Kelvin; not only was he the 
leader of his own time, but he was cer- 
tainly one of the most remarkable men of 
all ages, 


Ilis 


mainly to physics, was often turned to 


work in science, while devoted 
other fields, and he did not disdain to use 
his great knowledge for putting scientific 
In fact part of 
his work of the most immediate impor- 


discoveries to actual use. 


tance was that which he gave to develop- 
and 
father of 


methods 
the 
electrical engineering, and surely no one 


ing .useful electrical ap- 


paratus. He is known as 
has done more to put this profession on a 
scientific basis, and in this way raise to a 
higi standard the entire engineering pro- 
fession. 

of William 
1824, 
at Belfast, Ireland, where his father at that 
time was professor of mathematics. In 


the 
Thomson and was born on June 25, 


lord Kelvin was son 


1830 the Thomsons removed to Glasgow, 
as his father had been appointed professor 
of mathematics at the university there. 
Wilkam was then eight years old, and at 
the age of ten he wac sent to school, and 
a year later he entered the university at 
Glasgow, where he soon distinguished 
himself by taking first prizes in mathe- 
matics. 

From this time until 1899, when he 
gave up his professorship, with the ex- 
ception of six years spent as a student at 
St. Peter’s College, Cambridge, and a short 
time in Paris, he was connected with the 
University at Glasgow, either as a student 
or a member of the faculty. In order that 
his almost lifelong connection might not 
he severed he registered as a matriculate 
after his resignation. 

The abilities of this great man are hard 
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to chronicle. His earliest work which 
brought him a reputation was in mathe- 
matics. In fact his defense of Fourier’s 
theorem in harmonic analysis, written in 
1840, when at the age of sixteen, was the 
first paper he published. 

In 1846 he was appointed professor of 
At that 
time he was only twenty-two years old, 
but 


natural philosophy at Glasgow. 


even then he was recommended for 


“the first man of science 1n 
Dur- 


ing the following vears he gave much at- 


the position as 
the rising generation in England.” 


tention to geological theories, using with 
wonderful effect his great mathematical 
skill. 

It was in telegraphy that he showed his 
remarkable combination of mathematical 

















LorD KELVIN. 


ability and mechanical ingenuity which 
distinguished his work. Land telegraphy 
had been fairly well established and a nuin- 
ber of shorter cables laid successfully, but 
these gave some trouble, and the theory 
of their behavior was not clearly under- 
Thomson took up the subject and 
worked out a mathematical theory, show- 
ing how the behavior of the cable depended 
upon its dimensions and how it might be 
improved. It was at this time that he 
used the hydraulic analogy to make clear 
to those readers who could not follow the 
mechanical argument. This notable ac- 
complishment led to his appointment as 
electrician for the Atlantic Telegraph 
Company, and he assisted in laying the 
first Atlantic cable in 1857, after two un- 
successful attempts. In this work Thom- 
son was the main reliance, not only for 
his grasp of the physical theory, but for 
the mechanical skill displayed in overcom- 
ing the difficulties of the work. 


stood. 
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He invented his galvanometer to aid in 
the work and showed the necessity for 
using pure copper, requiring the company 
to specify for the tirst time copper of 
The 
failure of this cable, due to mechanical 
imperfections merely, encouraged him to 
continued study, which led to the succ.ss- 
ful laying of the second cable in 1546, 
whereby permanent communication \:is 


“high conductivity” for the cable. 


established. 

In recognition of his great service in 
this work he was knighted, and under ‘he 
Sir William Thomson he was 
long affectionately known. 

His taste of sea life while laying ihe 
cable brought to his attention the im»er- 
fections of the mariner’s compass In those 
days, which resulted in the invention of 
the greatly improved instrument which: to- 
day is the standard of the world. 

His theoretical knowledge enabled hin to 
predict certain phenomena; one of thivse, 
known as the “Thomson effect,” is at the 
present time of particular interest duc to 
recent discoveries in physical science. 

He was one of the strongest advocates 
of the adoption of an absolute system of 
physical units, and was chairman of the 
first committee on electrical standards an- 
pointed by the British Association. 

ee! Lies 
| 


name of 


During the seventies and early ei; 
he gave considerable thought to electrical 


mos and showed, in 1879, that econom «al 
high-tension electrical transmission wits 
possible. 

In 1892 he was raised to the peerize 
and upon him was conferred the title cf 
Lord Kelvin. 

He delivered an important series of |c- 
tures at the Johns Hopkins University in 
Baltimore in 1890; he was chairman of 
the International Niagara Commis-ion 
which awarded prizes for the plans for 


generation and transmission of — power 
from Niagara Falls. 
He visited this country in 1897 ud 


again in 1902. In 1896 there was a great 
celebration at Glasgow in honor of /:is 
fiftv-seventh vear as professor at that wni- 
versity. 

Even within the last few years he |: 
shown no lessening of mental activity and 
had taken an important part in the discis- 
sion of the most recent physical problems. 

Tiis death leaves a vacaney which no one 
to-day can fill. 


President Robert C. Clowry 
Commended. 

At a meeting of the directors of the 
Western Union Telegraph Company, hi 'd 
in New York city on December 11, ‘1 
following resolution was adopted : 

“Resolved, That the appreciation of 1 1¢ 
directors is due to Col. R. C. Clowry and 
the executive officers of the company [0% 
the tact, discretion and prudence with 
which they have treated the situation ai i-- 
ing from the strike of operators.” 














Hyecember 21, 1907. 


979 


The Electric Lighting of the Stuyvesant Theatre, 


New York City. 





Pavid Belasco’s New Theatre, in West Forty-fourth Street, Equipped with an Elaborate System of Switchboards, 
Dimmers and Lighting and Auxiliary Services. 


HAT is probably the most mod- 
ern theatre in the country has 
been built by David Belasco 

West Forty-fourth street, between 
Broadway and Sixth avenue, New York 
ciiv. The Stuyvesant Theatre, in addi- 

1 to its other magnificent appoint- 
ments, has been equipped with a very 
i\horate and at the same time very prac- 
ical system of electric lighting, under 





has been made can be had from an in- 
spection of this view. 

On the switchboard are mounted six- 
teen two and three-pole knife switches 
with enclosed fuses and five meters. From 
this switchboard two sets of mains are 
carried to the theatre stage board, one for 
the incandescent lamps on the stage and 
in the auditorium, and the other for all 
are lighting. 





Fie. 1.—MAIN SERVICE SWITCHBOARD. 


the direction of the architect, 
Keister, and Mr. Belasco’s 
trician, Louis Hartmann. 
The theatre uses Edison service, and 
ihe company’s connections come through 
iwo sets of underground mains to the 
iain service board located in the elec- 
trician’s room in the cellar of the 
theatre building. An illustration of this 
board is shown in Fig. 1, and a good idea 
of the care with which the installation 


George 
chief elec- 


On the main service board are mounted 
the necessary service meters; three two- 
wire meters for incandescent lighting and 
power, and one three-wire meter for 
front-of-house lighting. There are also 
mounted on this board ten double-pole 
switches, which operate two-wire, 220-volt 
motors for driving ventilating fans, house- 
pump, fire-pump and induced circulation 
apparatus. 

The theatre is equipped with a triplex 


cylinder, direct-connected, twenty-five- 
horse-power pump, connected and con- 
trolled by a Cutler-Hammer solenoid out- 
fit with hand-starter, speed-regulating de- 
vices and pressure regulators. 

From the main service board there are 
two sets of feeders, one of 1,500,000 cir- 
cular mils for all incandescent lighting, 
and an 800,000 circular 
mils for all are pockets for the stage. 


are feeder of 


There are provided directly underneath 
the switchboard two 1,000-ampere, three- 
pole, single-throw switches for the contro] 
of the Edison service. 

The stage and auditorium lighting, in 
the main, is controlled from a_ splendid 
twelve feet 
This 
built up of polished panels, erected on 


Monson slate’ switchboard 


long and six feet high. hoard is 


heavy angle-iron thoroughly reinforced 
and well braced. The slate for this board 
has been selected with exceptional care, 
due to the large number of small holes 
the 


The main stage board is shown in Fig. 2, 


which had to be drilled in board. 
and a diagrammatic representation of this 
hoard appears in Fig. 3. The board con- 
tains sixty-nine switches and_ fifty-nine 


The 
standard Ward Leonard pattern, and in 


dimmers. dimmers are of the 


addition to these there are two Ward 
Leonard grid-type house dimmers. The 


dimmers are all mounted above the main 
switchboard, and the distribution panels, 
or centres of distribution, are assembled 
on Monson slate directly below the main 
switchboard, thoroughly enclosed in sub- 
stantial iron cabinets fitted with hinged 
setween the floor of 
the 
tion cabinets there is a sloping chamber 


doors and locked. 


the main switchboard and distribu- 
enclosed in sheet iron, with hinged covers, 
so arranged that any cable or group of 
cables may be pulled and examined with- 
out taking up the floor of the lighting 
gallery. 

This is the first example of a dimmer 
board equipped with rod-drive dimmers. 
The connection between the dimmer-arm 
and the actuating lever is made by three- 
eighths-inch iron pipe. There are no live 
connections whatever on this main switch- 
beard. 
switches 


On the secondary sub-panel the 


are mounted on_ one-inch 
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Monson slate. A diagrammatic view of 
this switch connection is shown in Fig. 
4. This demonstrates the operating po- 
sitions of the switch lever, which consists 
principally of two toggle-joints connected 














together by an insulating joint in the 
centre. The switches used in this in- 
stallation were made by the W. S. Hill 
“lectric Company. 


Fic. 2,.—MA1n DISTRIBUTION AND DIMMER BoarD. 


ELECTRICAL REVIEW 


reverse. The master controller shaft 
meshes in a worm gear and turns the 
dimmer shafts by means of beveled-gear 
connections. The diagram (Fig. 3) 


shows how the master controller shaft 





may be locked on either side of the dim- 
mer shaft. 

Referring again to Fig. 3, the scheme 
of connections may be understood. At 
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As may be seen from the illustration, 
showing the front of the main board, 
the dimmer shaft may be worked from a 
master controller equipped so that any 
shaft may be operated either forward or 








. vidual dimmer and switch section. 


oe aod 
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Fic. 3.—DIAGRAMMATIC ARRANGEMENT OF MAIN DISTRIBUTION BOARD. 
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the extreme left the main switches, when 
thrown, excite the bus-bar for each indi- 
The 
switch and dimmer handles correspond- 
ing to each section are arranged with a 
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spring interlocking device which makes 
it possible to bring the lamps up to any 
degree of intensity and keep them at this 
point, irrespective of the further rotation 
of the dimmer shaft; or the dimmer han- 








dles may be set in certain positions ani 
arranged to trip in, and all come up or 
all change simultaneously. Another fea- 
ture of the interlocking arrangement pre- 
vents the dimmer handles from over-trav 
eling. Each dimmer handle is provided 
with a roller bearing in the yoke between 
the two meshing contacts, which rotates 
upon an eccentric fastened to the board. 
As the movement of the dimmer shafi 
brings the dimmer handle up to the com- 
pletion of its travel, it is thrown out of 
mesh with the dimmer shaft, and any 
other scheme of lighting which it may b 
necessary to carry out from this dimmer 
shaft may go on without reference to the 
dimmer handle which has completed its 
travel. 

At the lower right-hand end of the 
board the main switches are located. The 
main are switch, the main house switch 
and the main stage switch have each a 
capacity of 1,000 amperes. This switch- 
board was designed and built by James S. 
Pennefather, 105 West Thirty-ninth 
street, New York city, and is an example 
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of the most modern theatrical switchboard 
construction. 

From the main switchboard separate 
cireuits are carried to eighty-eight stage 
pockets, to a number of distributing pan- 
els, to the pockets on the lighting 
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and sixty-six amber lamps in the footlight 
section, all of thirty-two candle-power. 
The white lamps are all in the bottom row, 
and the other colored lamps are in two 
rows, staggered so as not to interfere 
with each other. The lamps are wired 


_ ane tee 


— 


oe 




















Fie. 4.—LEVER ARM AND SwITcuH. : 


ridges, the fly galleries, and the foot- 
lights and border lights and strip lights. 
‘There are five strip or border lights, each 
equipped with sixty-five white lamps, 
sixty-five red lamps, seventy-five blue 
lamps and sixty-five amber lamps, 
all of thirty-two candle-power. There 





through iron conduit, and “Federal” recep- 
tacles are installed in two-gang iron boxes 
with covers of special design to meet the 
latest underwriters’ rules. Each individ- 
ual circuit runs through a large wiring 
steel gutter located underneath the apron 
of the stage, this gutter being equipped 





Fic. 5.—DIsTRIBUTION CABINET. 


is also a large panorama border in 
semicircular form, containing 220 thirty- 
two-candle-power lamps. The footlights 
contain seventy white lights arranged 
in seven circuits. Any section of 
the white light can be cut in to reveal 
any particular part of the stage. There 
are also sixty-five red, seventy-two blue 


with sliding covers, so that any fault may 
be easily located. 

The strip or border lights are supplied 
by forty-eight strand No. 12 B. & S. 
conductors. These conductors are bunched 
in the cable and a fire-resisting braided 
covering is placed around all. This cable 
runs from the centre of distribution below 
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the main switchboard up to the gridiron 
at the top of the fly gallery, across the 
grid to a position from which it drops 
straight down to the end of its particular 
border. By a system of looping the cables 
over a special cradle, all slack is constantly 
taken up and the cable is allowed to follow 
the movement of the border. In changing 
the position of a border, all that is nec- 
essary is for the gripman to pull the proper 
cable whip, the conductor and border sys- 
tem being so counterweighted that it au- 
tomatically takes care of itself. 

In wiring the border lights the three- 
wire-system of distribution is used. In 
each of the outside wires a dimmer is in- 
troduced, these outside wires going to each 
half of the border circuit. The neutral is 
run straight through and connected to the 
middle point of the border circuit. In 
this way, by a proper manipulation of the 
dimmer handles, one-half of the border 
can be kept dark while the other half is 
being brought up or while any number 
of combinations are being effected with the 
different colored lamps in that half; or 
both halves of the border can be brought 
up again or alternated with any number 
of different combinations of the lights. 
The electrician in charge can set his dim- 
mer handles for any arrangement or com- 
bination of lighting, and by operating the 
master controller can produce an indefi- 
nite number of combinations. 

Separate feeders are run from the main 
distributing board to panels located in the 
hallways on each floor, which control the 
circuits for the dressing These 
circuits include make-up lamps and spe- 
cial outlets for bracket fans and electric 
curling-iron heaters. 


rooms. 


There is also a large panel board in the 
box office which controls the lights for the 
exits, stairs, the marquise lights, the 
front-of-the-house sign, the attraction sign 
and eleven large standards on top of tie 
marquise, the gallery and balcony signs, 
two large lanterns containing enclosed arc 
lamps and ten smaller bronze lanterns 
hung underneath the marquise, and the 
baleony and box-office entrances. 

The auditorium lighting is arranged on 
eighteen separate controllers. The dome 
lighting is arranged so that one-half of 
the front may be controlled independently 
of the other half, and vice versa. In the 
dome there are forty-seven circuits run- 
ning to forty-seven octagon-shaped panels 
built in the ceiling. Each of these panels 
is equipped with twelve incandescent 
lamps, and the panel is so arranged that 
the whole section is dropped on the end 
of a whip, carried on a windlass, to the 
floor for cleaning and relamping. The 
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circuits to the lamps terminate in a six- 
inch outlet box, and the connection to the 
feeder is made by means of a flexible con- 
nector and a two-pole — fibre-mounted 
jack and plug. All the auditorium ceiling 
lights and the ceiling lights under the bal- 
conies and galleries are on separate cir- 
cuits. The side lights for the balconies 
and the orchestra are also on separate cir- 
cuits. There are a number of outlets pro- 


vided for bracket fans and for ceiling 


“Gvrofans.” The fans are all arranged 
on resistances, so that during the play the 
fans run at a slower speed, and conse- 
quently do not interfere with the work on 
the stage. 

A feature of the stage work is a signal- 
box arranged with a series of push-but- 
These 


push-buttons give the cues to the musi- 


tons connecting with six stations. 


cians’ Jeader and gripmen, the men in the 
fly gallery and the electricians. As each 
push-button is pressed a signal shows in 
its proper place on the signal-board. This 
indicates that the same signal has been 
received at the distant point. If, for any 
cause, this signal should fail to work, 
there is a reserve speaking-tube service, 
and as an additional reserve, in case of 
emergency, there is a complete buzzer 
system to the various stations, this buzzer 
system also connecting with each dressing- 
room so as to notify the occupants of the 
time for raising the curtain. 

Another feature of the stage work is 
a large platform elevator which rises flush 
with the stage and carries the properties 
to an intermediate level, and also to the 
level of the sub-basement floor. This 
greatly facilitates the removal of proper- 
ties, and is quite an innovation in this 
work. The elevator is driven by an A. B. 
See twenty-five-horse-power electric ele- 
vator motor. 

There is also a complete Stromberg- 
Carlson intercommunicating — telephone 
system running to fifteen stations at pres- 
ent. The ultimate equipment of this serv- 
ice is for thirty-four stations. The tele- 
phone and buzzer systems are operated by 
means of a Holtzer-Cabot motor-generator 
set. 

The auditorium lighting of the Stuy- 
vesant Theatre is certainly unique. There 
has been a lavish expenditure of money 
and effort in order to produce a highly ar- 
tistic effect. All the light comes into the 
auditorium from behind. Tiffany trans- 
lucent glassware, inverted bowls, cano- 
pies and clusters being made use of. The 
decorative caps on top of the pilasters are 
utilized as sources of light, the whole cap- 
piece being molded with a Tiffany glass 
and bronze design. While this cuts down 
the intrinsic illumination very greatly, it 
is Mr. Belasco’s idea that the lighting 
should be subdued as much as possible. 
The entire lighting scheme was carried out 
by the electrical contractors, Nimis & 
Nimis, 314 Madison avenue, New York 
city, under the direction of the architect, 
Mr. Keister. 
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THE DEVELOPMENT OF TURBO- 
GENERATORS. ' 


BY DR. ROBERT POHL. 


Several most valuable and exhaustive 
papers have been recently read before this 
and other societies dealing with turbo- 
machines both for alternating current 
The present paper 
is not intended to the 
of this vast subject, but is confined to 


and direct current. 


consider whole 
direct-current generators. The paper will 
deal with these only, or at least mainly, 
from the point of view of their electro- 
magnetic design, in which, as is well 
known, the greatest obstacles to further 
improvement are encountered. The object 
is to show why certain outputs and speeds 
can not at the present time be safely ex- 
ceeded, to define these output limits, and, 
in conclusion, to discuss briefly the direc- 
tious in which further improvements may 
be expected. In this connection one or 
two suggestions will be made which may 
possibly prove to be of interest. 

In view of the desirability—from the 
turbine maker’s point of view—of run- 
ning the set with as high a speed as 
possible, we have first of all to answer the 
questions: Given a certain diameter of 
the armature, which will be the maximum 
permissible speed at which it may be run, 
without undue stress being set up? and, 
secondly, What is the maximum possible 
output thereby obtainable, assuming the 
armature to be made axially as long as 
possible? In finding the reply to these 
questions we shall arrive at a curve show- 
ing the highest possible speed for which 
a generator can be built, as a function of 
its output. 

In slow-speed machines the output, as 
is well known, is limited either by the 
sparking or by the heating. For the pur- 
pose of our present investigation, as may 
be particularly noted, we shall leave the 
question of temperature rise altogether 
out of consideration, because, though it 
requires the most careful attention in the 
design and construction, it can not be 
considered as an output limit. The ex- 
tremely high periodicity and consequent 
large iron losses with which most turbo- 
generators have to work, coupled with 
their necessitate in 
most cases the employment of artificial 
A number of systems for 
artificial ventilation, which allow of the 
regulation of the quantity of air forced 
through, are in use, so that the heating 
limit can, for our purposes, be considered 


small dimensions, 


cooling devices. 


1 Abstract of a paper read before the Institution of 
Electrical Engineers, London, England, November 28. 
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as lying above the output limit as fixed 
by other considerations. 

The mechanical or speed limit of an 
armature is defined by the circumferen- 
tial velocity, for which the tensile stresses 
reach their permissible limit. In work- 
ing through modern turbo-generator de- 
signs it will be found that it is invariably 
the stress in the end shells protecting thi 
connections which first approaches the 
limiting values. If we caleulate the 
stress KX occurring in an ordinary un- 
loaded ring. of radius 7 em., thickness 
cm., and specific weight y, rotating with 
velocity v m./see., we obtain: 


= 90 
: 1 r.dg@.by v : 
i = s = 
> a * oe 
p= 0 
a. Y. oa 
—+ kg. /sq. em., 


therefore the highest permissible velocity : 


2 


~ 10 ge ™ m. /see. 
x 

Allowing a permissible stress for ordinary 
bronze casting of 260 kilogrammes per 
square centimetre (tenacity about 1,500), 
we obtain as maximum velocity for an 
unloaded ring fifty-five m./see. Consider- 
ing the additional load due to the end 
connections, the maximum speed will only 
be about fifty m./sec. In order to allow 
of higher circumferential velocities, spe- 
cial phosphor-bronze and manganese 
bronze castings are generally employed 
end shells. 


for the As the permissib| 


stress for these materials is about 600 


centimetre 0 
3,000 to 
1,500), the maximum velocity will be 


kilogrammes per square 


even higher (tenacity about 


found to be seventy-five to eighty-five 
m./sec. under the conditions of load pre- 
vailing in such machines. If, for th 
purpose of our consideration, we assun 

seventy-five m./sec. to be the maximum 
circumferential velocity, we arrive imme 
diately at the highest possible speed in 
revolutions per minute for any armature 
of given diameter. 

Let us now proceed to the purely elec- 
trical output limits. 

Flash-Over Limit—While in ordinary 
slow-speed direct-current machinery the 
only electrical limit is that of sparking, 
in high-speed machines we have not onl) 
to deal with this factor, but also with a 
new one, which we may term the “flash- 
over limit,’ and which requires quite as 
much attention as the commutation. In 
fact, not a few turbo-generators, in spite 
of their good commutating qualities, have 
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proved to be failures on account of their 
tendency to are round the whole commu- 
tator. If one were to inquire from the 
designers as to the cause of this trouble, 
they would, in most cases, attribute it 
to insufficient insulation of the shrink- 
rings and of the brush gear. This may often 
have been the cause; so much is certain, 
however, that in not a few cases the real 
source of the trouble must be attributed 
to the excessive potential difference be- 
tween two adjacent commutator bars. 

It is, of course, a matter of common 
experience that bad commutation, particu- 
larly in connection with a dusty commu- 
tator, can by itself be the cause of flash- 
ing over, and it is further well 
ihat the kind of winding employed and 


known 


the velocity of load fluctuations, which 
result in momentary increases of pressure, 
influence the phenomenon. 
Whilst fully recognizing the importance 
‘these subsidiary causes it must, in the 
admitted that the 
maximum voltage per segment is the most 

rtant factor, which for satisfactory 

ormance should not exceed a certain 
This value we shall have to decide 
In doing so, however, it must be 
remembered that 


inaterially 


author’s opinion, be 


\ ue. 
upon. 
the circumferential ve- 
locity is already fixed as not more than 
seventy-five m./sec., and that now in 
the voltage per segment, the 
number of lines of force which 
allowed to through the 
vap per centimetre of cireumference is 
at the settled. In other 
words, by limiting e@seg. max. the product 
By mare X 1a is simultaneously limited, 
which practically means also the length 


limiting 
highest 
can be pass 


same time 


of the armature. 

Experience has shown that slow-speed 
inachines, with clean commutators and the 
isual thickness of mica insulation be- 
iween the segments, approach their flash- 
over limit if the voltage per segment 
reaches a maximum of about sixty volts. 
\s a safe limit in the case of turbo-gen- 
‘ators forty volts may be taken. the 
‘maller figure taking into account the 
‘ifect of load fluctuations, dust, ete. In 
‘esting and examining a large number of 
‘ifferent machines the author found this 
igure only once or twice slightly ex- 
ceeded. From eéseg. max. == forty volts and 
seventy-five m./see. the product 
by mars << Le is found to be: 


40 x 108 
= 267.000.1 
2x 75 x 100 ree 


} — 


By max. X la = 


'The armature winding is assumed throughout the 
paper to be an ordinary lap winding, for which the 
potential difference between two adjacent commutator 
bars is equal to the electromotive force induced in two 
conductors in series. 
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Assuming twenty-five per cent field dis- 


tortion— 

a: : 

( g max. i 1.25) 

By mean 
then— 

By mean X la = 215,000, 

which for By mean = 5,000 corresponds 
to 1, = forty-three centimetres as great- 


est permissible length of the armature, 
independent of its diameter. We now ar- 
rive at the total number of lines p X N 
(p = number of poles, N = flux per 
pole), entering or leaving the armature. 
1 pole-arc 
pole-pitch ~~ 
0.65," we find p N = da 7 a Bg mean la = 
0.44 d, 10° (second column of Table 1). 
It will thus be seen that in the design of 
the magnetic circuit of a turbo-generator 
the flash-over limit is of the utmost im- 
portance, as it restricts the number of 
lines allowed to enter or leave an arma- 


Taking the ratio 


ture of given diameter. 

Commutation Limit—The only point 
which now remains to be settled, before 
arriving at the highest possible output, 
is the question as to how many ampere- 
turns can be accommodated on the cir- 
cumference of the armature, or, in other 
words, which is the highest permissible 
specific load A S (ampere conductors per 
centimetre armature circumference). The 
limiting factor in this case is the spark- 
The quality of the commutation, of 
course, depends not only on the A S value 


ing. 


of the armature, but is intimately con- 
nected with quite a number of other elec- 
tric and magnetic conditions, particularly 
the the 
poles. Last, and not least, it depends 


effectiveness of commutating 


greatly on the mechanical conditions of 


the armature, the commutator and the 
brushes. Further, in machines of large 


output, the pressure, or better, the abso- 
lute value of the current strength, is of 
the greatest importance, so that for 550- 
volt machines A S may be considerably 
higher than for 240 or even 120-volt ma- 
Although a general fixing of AS 
values is therefore impossible, a curve, 


chines. 


applicable to well-designed 550-volt ma- 
with the above-stated 
values of v and dy, may be adopted as 
containing the limiting figures. Having 
thus settled upon the values of A §, 
p X N, and the speed, the maximum pos- 
sible output in kilowatts for any assumed 


chines, working 


diameter can now easily be deduced. 
As the electromotive force produced 
by a generator is: 


n 


\ ae - Pods oi = 
E=agpN X - x go * 10 5 





1 For reasons of leakage and core density @ is usually 
much smaller than in ordinary machines. 
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and the current strength: 


Ca deride x *. 
s 


the output will be: 


7 Ex C : 
K.w. = 1.000 =pNxASx 
n 
# ( 1 
dq wm 60 x 10 


The following table, based on the above 
calculation, shows the maximum outputs 
and speeds which at the present time are 
obtainable in the very best designs: 


TABLE I. 


dq in " ‘ 
Centime- N.forv—- pNx 10-6 AS. Output in 
75 m./sec. Kilowatts. 
tres. . 
30 4,780 13.1 150 148 
40 3,590 17.6 185 244 
50 2,870 22.0 210 347 
60 2,390 26.3 230 454 
80 1,800 35.1 255 670 
100 1,435 44.0 270 890 
120 1,195 52.9 280 1,110 
140 1,020 61.5 290 1,340 
160 895 70.2 300 1.585 
200 720 88.0 315 2,080 


Up to about 500 kilowatts a dynamo 
can be built to the requirements, whilst for 
outputs above 500 kilowatts, the proper 
domain of the steam turbine, it is not 
possible to construct direct-current gen- 
erators running at so high a speed as the 
equivalent turbine demands. 

There are two ways of overcoming the 
diserepancy. The one consists in arti- 
ficially reducing the speed of the steam 
turbine, which, however, is connected with 
increased cost and steam consumption ; the 
second is the tandem arrangement of two 
dynamos coupled to one turbine, the ca- 
pacity of each being one-half of the tur- 
bine output. 

The latter method obviously brings the 
dynamo well within the above calculated 
limits, and it also has certain practical ad- 
vantages. It adds, however, considerably 
to the cost of the set, involves further ex- 
penses in foundations, bearings, ete., and 
increases the floor space required. Both 
methods can, therefore, only be consid- 
ered as temporary measures. Considering 
further the growing demand for large 
units, the endeavor of all manufacturers 
of turbo-generators to extend the output 
limits appears to be fully justified. In 
fact the problem is perhaps even more im- 
portant than might appear from the above 
consideration, seeing that the successful 
production of direct-current turbo-gen- 
erators suitable for much higher speeds 
than was hitherto possible, would further 
reduce the steam consumption, and con- 
siderably lower the output, for which the 
turbine becomes superior in performance 
and in first cost to the reciprocating en- 
gine. It would also exercise great influ- 
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ence on the choice of a system for central 
stations and power-transmission schemes. 

Let us consider in which directions 
such further improvements may possibly 
be accomplished. 

Homopolar Machines— Before deal- 
ing with methods for the reduction of the 
electrical difficulties in commutating ma- 
chines, it will be of interest to consider 
the prospects of the now well-known 
homopolar type of direct-current dynamo. 
Though historically the oldest electro- 
magnetic generator, this type had been 
almost forgotten, until in 1904 the publi- 
cation of the test results and of the con- 
struction of a 300-kilowatt homopolar 
turbo-dynamo, built by the General Elec- 
tric Company, Schenectady, N. Y., di- 
rected the universal interest again to the 
same. Since that time, however, so far 
as the author is aware, no further experi- 
mental results of homopolar machines 
have been published, although the patent 
records indicate considerable activity in 
the direction. 

The main and somewhat threadbare ob- 
jection cited against the homopolar princi- 
ple is the difficulty of obtaining sufficiently 
high voltages. The author ventures to 
suggest, however, that this is not the most 
important one, but that the excessive 
weight of active material, which these ma- 
chines require, is, from a commercial point 
of view, practically prohibitive. Return- 
ing, however, first of all to the production 
of high voltages, the belief has often been 
expressed that the development of high- 
speed prime-movers would greatly facili- 
tate the introduction of the homopolar 
machines on the ground that turbo-speeds 
would remove the long-standing objection 
against this type. It may be pointed out 
that this argument must be taken with 
great reserve. In fact, it is easy to show 
that exactly the opposite is the case, pro- 
vided that in all cases the same circum- 
ferential velocity of the armature is al- 
lowed. The poor utilization of the ma- 
terial in homopolar machines is mainly 
due to the low A S values, which are ap- 
proximately only one-tenth of those em- 
ployed in large commutating machines. 
We necessarily arrive, therefore, at ap- 
proximately ten times the weight of mag- 


netic material. Seeing that the AS value 


is limited by the brush apparatus, the 
problem of building a commercially suc- 
cessful homopolar machine appears to be 
identical with the problem of constructing 
a reliable apparatus for taking current out 
of a cylinder rotating at very high velocity 
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with a current density corresponding to 
about 200 to 300 amperes per centimetre 
of circumference. So long as this problem 
remains unsolved the homopolar machine 
seems to be only suitable for such outputs 
and such low pressures for which a com- 
mutating machine is practically impossi- 
ble. The solution of the problem, how- 
ever, is perhaps connected with even 
greater difficulties than those involved in 
the further improvement of commutating 
machines. 

Means for the Improvement and In- 
crease of Output of Commutating Ma- 
chines—Such means must have for their 
object the further extension of the above 
discussed two limits, namely, the sparking 
and the flash-over limit. 
complished, first, by working with a 


This can be ac- 


higher circumferential velocity of the ar- 
mature. Considering two machines of 
equal output and speed, of which one has 
the armature diameter D, the other the 
diameter 2D, the length of the armature 
of the second will be only a quarter of 
that of the first, whilst for the same press- 
ure the number of conductors and scg- 
ments will be doubled. The voltage per 
segment, and approximately also the re- 
actance voltage, will therefore only be one- 
half of the respective values of the first 
These two voltages may be 
taken as being approximately inversely 


machine. 


proportional to the circumferential ve- 
Now 75 


not very well be exceeded with ordinary 


locity employed. m./sec. can 
manganese-bronze or phosphor-bronze cast- 
ings for the end shields. By employing, 
however, certain steel alloys of very low 
magnetic conductivity and high tensile 
strength, further progress in this direc- 
tion appears to be possible. The difficul- 
connected balancing, which 
rapidly increase with increase of circum- 
ferential velocity, must, however, not be 
disregarded. Even more important than the 
first balancing is the steady running and 


ties with 


maintenance of balance under continuous. 


work. It is therefore infinitely prefera- 
ble to aim at such further improvements 
which do not entail any further increase 
in the velocity. 

Directing our attention to the permis- 
sible A S values, a further possibility 
seems to lie in the careful adjustment of 
the commutating field. This would have 
for its object the extension of the A S 
line without exceeding the sparking limit. 
As is well known, in machines with arti- 
ficial commutation additional short-cir- 
cuit currents and sparking can only occur 
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if the electromotive force induced by the 
commutating field is different from the 
reactance voltage. Now as the latter in- 
creases exactly in proportion to the arma- 
ture current, the characteristic of the 
commutating field should be exactly a 
straight line. Unfortunately this is not 
the case, and, in fact, it is mainly the de- 
viation from this straight line which ulti- 
mately causes sparking and limits the per- 
missible A S. Even for the very low sat- 
urations obtaining in the commutating 
poles of turbo-generators the characteristic 
of the commutating field is slightly con- 
vex instead of being exactly straight. 

The author has found that the follow- 
ing method allows an adjustment of the 
form of the characteristic. A shunt par- 
allel to the commutating poles is employed, 
the resistance of which increases rapidly 
with increasing load. Tron resistances 
of the kind used for Nernst lamps are 
particularly suitable, although thin cop- 
per wires may also be employed, for 
which, without enclosure in an air-tight 
bulb, high temperatures may be permitted. 
As will easily be seen, the ampere-turns 
of the commutating poles as a function of 
the load will now rise according to a con- 
cave curve, thus compensating for the 
curvature of the characteristic. Experi- 
ments have shown that almost exact 
straight-line relationship between the in- 
tensity of the commutating field and the 
load is thus obtainable within very wide 
limits. 

Coming finally to the flash-over limit, 
the possibility might be suggested of im- 
proving the commutator construction 
with the view of preventing flashing over. 
This would permit of a higher voltage 
per segment, and would enable us to work 
with a larger magnetic flux and thus to 
increase the output. It must not be for- 
gotten, however, that even if this were 
possible, an increase of the output by 
means of larger flux is, in principle, con- 
nected with a lengthening of the armature, 
and means, therefore, at the same time 
an increase of the reactance voltage and of 
the commutation difficulties. Thus, what 
might be gained in flux would at least 
partly be lost in A 8S. 

There is no likelihood of decided im- 
provements in the direction of increased 
flux unless means are found which would 
enable the armature to be lengthened 
without exceeding the flash-over limit and 
simultaneously without increasing the re- 
actance voltage. This can only be ac- 
complished, it seems, by a suitable arma- 
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ture winding, and the author believes that 
it is in this direction that important de- 
velopments must be looked for. 

A brief description of a new winding 
which has the above aim for its object may 
be permitted, although no experimental 
results can as yet be communicated. 

In machines working in the near prox- 
imity of the above-calculated limit the 
number of commutator segments is in 
most cases extremely small, and the width 
creat. Leaving out of consideration mul- 
tiple windings, which in practice have 
proved unreliable, it is impossible to in- 
crease the number of segments, as this 
would cause a proportionate rise of A S 
and of the reactance voltage. It has been 
repeatedly proposed to adopt additional 
segments connected to suitable points of 
the armature coils, and to increase there- 
hy the number of bars without increasing 
at the same time the AS value. The in- 
tention is to commutate each coil step 
by step and to obtain a reduction of both 
the reactance voltage and of the voltage 
per segment. 

There is no doubt that the voltage per 
segment is actually halved. As regards 
the commutation, however, it will be 
found, on closer examination, that the re- 
actance voltage is by no means necessarily 
reduced, because the self-induction of the 
connecting wires always adds itself to that 
of the conductors undergoing commuta- 
tion. In practice the connectors will be 
necessarily arranged in holes in the arma- 
iure iron. They are surrounded erttirely 
hy magnetic material, and the self-induc- 
‘ion of a connecting wire will most likely 
he far higher than that of a conductor. 
\ssume, for sake of argument, that prac- 
tically no current at all would pass 
through the connecting wires to the com- 
mutator, owing to their very high self- 
induction. Then the reactance voltage 
would be twice as great as in any ordi- 
nary winding, as the time of commutation 
If, on the 
other hand, the resistance and the self- 
induction of the connecting wires would 


would be reduced to a half. 


he similar to that of the ordinary com- 
mutator lugs, the reactance voltage would 
be halved. From this it 


whether the auxiliary segments improve 


is seen that 


the commutation or otherwise depends en- 
tirely on the self-induction of the con- 
nectors. Now, there is a simple way for 
the neutralization of their self-induction. 
If they are arranged in groups in such a 
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way as to have connectors of opposite po- 
larity always in close proximity to each 
other, so that the number of ampere con- 
ductors in every one of these groups is al- 
ways zero, practically no lines of force 
will then be interlinked with any such 
group. Their self-induction is thus elimi- 
nated. This will be more clearly under- 
stood by considering a bipolar machine in 
which all the connectors are arranged in 
one group—for instance, in a_ hollow 
shaft. At any instant the connecting 
wires will carry exactly the same amount 
of current in both directions, so that no 
change of magnetic flux can take place. 
In the practical construction of this wind- 
ing it is by no means necessary to make 
the number of groups equal to the num- 
her of pairs of poles, although in four and 
six-pole machines this does not create any 
great difficulty. The number of groups 
may be made as large as convenient, if 
only care be taken to have in each group 
wires which are displaced by -180 elec- 
The objection could be 
made that there will always be irregulari- 


trical degrees. 


ties in the distribution of the current and 
induction effects due to the same. To 
prevent irregularities as completely as pos- 
the 
equalizing rings at the back of the arma- 


sible, connectors are joined to 
ture, and, furthermore, they are arranged 
in copper tubes through the armature 
core, which would exercise a very strong 
damping effect on any remaining magnetic 
oscillations. The connectors are made of 
considerable size, so as to keep the ohmic 
resistance as low as that of the ordinary 
commutator lugs. Satisfactory running 
machines of twice the present armature 
length, and of twice the output at present 
obtainable, appear to be within the pos- 
sibilities of this winding. The necessity 
of arranging two machines in tandem 
would thereby be removed, and even for 
such outputs and speeds which at present 
can be obtained by means of one machine 
only the application of the new winding 
should mean a very great margin of 
safety as to sparking and flashing over. 
Such results, however, would, probably, 
by no means form the limit of what may 
be expected from the future as regards 
direct-current turbo-generators. We are 
only in the very beginning of their his- 
tory, and, in spite of some reverses, the 
great progress made during the last few 
years justifies the confident expectation of 


much more important developments. 
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Ithaca Section of the Ameri- 
can Institute of Electrical 
Engineers. 

The regular meeting of the Ithaca sec- 
tion of the American Institute of Elec- 
trical Engineers was held in Sibley Col- 
lege, Cornell University, on Friday even- 
ing, December 6. An audience of 273 
greeted the speaker, W. N. Smith, elec- 
tric traction engineer, Westinghouse, 
Church, Kerr & Company. Mr. Smith’s 
paper was the first formal Institute paper 
presented before this section, and it was 
entitled, “Practical Aspects of Steam- 
Railway Electrification,’ an outline of 
which follows: 

A tentative classification of steam-rail- 
road electrification problems was first pro- 
posed, and electrification projects were 
examined: (1) from the standpoint of 
electrification; (2) from that of railroad 
operation. 

Under the first head the relationship 
of the manager and the consulting engineer 


was discussed. Under the second head 
was discussed the relationship of the 
financial or economic, the engineering, the 


construction and the transportation or op- 
erative subdivisions of railroad operation. 

Particular attention was paid to the 
matter of single-track railroad operation, 


from the standpoint of capacity from train 
movement. 
The treatment was suggestive rather 


than dogmatic as to actual performances, 
and intended to direct attention toward 
defining the limitations of single-track 
operation, and allowing for the effect of 
block signaling rather than attempting 
to prescribe wholesale electrification as a 
means of increasing the capacity of rail- 
road tracks for train movement. 

In the discussion Professor H. W. Hib- 
bard, head of the Railway Mechanical Fn- 
gineering -Department of Cornell Uni- 
versity, expressed his appreciation of Mr. 
Smith’s treatment of the problem. He 
felt that, to a certain extent, the steam- 
railroad man had been ignored in the 
electrification problem. He emphasized 
that there is no antagonism to electrifi- 
cation on the part of steam-railroad men, 
where the conditions seem to warrant its 
introduction. He did not feel, however, 
that electrification should be forced upon 
steam railroads, but rather that it should 
be adopted when conditions fully warrant 
such adoption. The steam-railroad man 
is first and foremost a transportation en- 
gineeer, regardless of the source of mo- 
tive power. 

Professor V. Karapetoff discussed the 
problem from the standpoint of power 


supply. 
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EXPERIMENTAL DATA ON ILLUMIN- 
ATING VALUES. ' 
PRESTON S&S. 


SHITARP AND 


MILLAR. 


BY CLAYTON H. 


The subject matter which forms the 
basis for this paper has kindly been placed 
at our disposal by the Lamp Committee 
of the Association of Edison I]luminating 
The 


made at 


Companies. tests herein described 


have beeen the instance of the 
Lamp Committee, for the purpose of pre- 
senting data which will be useful to en- 
gineers in connection with their work in 
planning or managing illumination in- 
stallations. They are preliminary tests 
only and bear chiefly upon the illuminat- 
ing efficiencies of various electric illumi- 
nants and upon the effects on such efli- 
ciencies of varying arrangement and equip- 
ment of the lamps used in them. 

By a very fortunate circumstance, a 
room was available for the purpose of this 
test, which possesses peculiar advantages 
for this purpose. This is the auditorium of 
the New York Edison Company. From a 
technical point of view, this room is par- 
ticularly well adapted to the purpose, since 
it is located under the same roof with the 
laboratory and substation of the Edison 
company. The storage battery of the sub- 
station was available as a source of steady 
current supply, and the resources of the 
laboratory were kindly placed at the dis- 
posal of those making the test. 

This 


cove-lighting 


auditorium is equipped with a 


installation and with an 
arrangement of ceiling-lamps and side- 
brackets, all conveniently controlled from 
a panel-board. The Edison company un- 
dertook the work of arranging such tein- 
porary installations as were required for 
the purpose of the test. These installations 
the 


Way as: 


were selected at the suggestion of 
advisory committee in such a 
first, to bring out the relative illumination 
efficiencies obtainable with similar illumin- 
ants, variously arranged and variously 
equipped with reflectors, etce.; second, to 
give a basis for reliable comparisons of 
the illuminating efficiencies of illuminants 
of different types. 

The fact should be emphasized, however, 
that the results here given apply in all 
strictness only to the room in question, 
and that in using these data in connection 
with other installations, proper consid- 
eration should be given to this fact. 

In making these tests and in arranging 
the installations, the purpose for which 
the room was originally designed was in 
It was 

1 Condensed from a paper read at the recent ‘conven- 
tion of the Association of Edison Illuminating Com- 
panies. 


some cases entirely neglected. 
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considered as a space which might be a 
workshop or an office, instead of an audi- 
torium. 
fore, of auditorium lighting were not 


The special requirements, there- 


given any weight whatever in many of the 
In Fig. 1 is seen a vertical section 
In the table 
which follows is given a condensed descrip- 
tion of the installations upon 
which tests were made. 


tests. 


of the room, drawn to scale. 
various 


The sixteen candle-power carbon in- 
candescent lamps which were used in the 
installations requiring such lamps, were 
new lamps, taken from a package which 
had been purchased recently subject to the 
inspections of the Electrical Testing Lab- 
oratories, and which could therefore be 
considered as well-rated lamps. These 
lamps were burned about fifty hours be- 


fore the first test was undertaken. The 


= 
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be expected to fall on a plane of reference, 
i. e., the horizontal plane on which meas- 
urements of the intensity of the illumina- 
tion are commonly made. This ratio of 
the light generated to the light utilized 
on the plane of reference gives a value for 
the net efficiency of the installation. How- 
ever, in order to arrive at an expression 
for this efficiency, it is necessary to employ 
some unit in which the total light from 
the lamps and the total light falling on 
the plane of reference can be expressed. 
For this purpose the notion of the fluy 
of light is used, and the unit in which 
luminous flux is measured is introduced. 
This unit is the “lumen,” which is defined 
as the flux of light emitted by a source 
of one candle-power in a unit solid angle. 
The total luminous flux from a source o! 


light is equal to 42, or 12.57 times it 
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Fic. 1.—VERTICAL SECTION OF AUDITORIUM WHERE THE MEASUREMENTS WERE MADE, 
SHOWING THE ARRANGEMENTS OF THE VARIOUS TYPES OF INSTALLATION. 


frosted Jamips were selected in a similar 
manner, The actual candle-power and 
watts of these lamps were determined by 
selecting a considerable number of repre- 
sentative ones and photometering them in 
the laboratory, at the actual voltages used 
in the tests. The deterioration of these 
test lamps in successive tests was also de- 
termined in this way. 

With the 
ments which could be made in the limited 


these installations measure- 


time available consisted in: first, a de- 
termination of the candle-power and effi- 
ciency of the lamps; second, a determina- 
tion of the illumination produced by the 
various installations and the electrical 
power required in each case. 

The immediate results which can be de- 
rived from these tests are comparative 
data on the illumination produced and on 
the illumination produced per watt, and 
also a determination of the uniformity of 


the illumination. It is desirable, also, to 


know what ratio of the total light which 
is emitted by the lamps in a room may 


mean spherical candle-power. We can 
measure in lumens not only the output of 
the lamps, but also the flux of light 
through the plane of reference, and thi 
ratio of the lumens through the plane of 
reference to the lumens vielded by th 
lamps, gives the net efficiency of the in- 
stallation. In a similar way the efficiency 
of the lamps may be measured by their 
lumens per watt: and the gross efficienc) 
of the 
measured by the Iumens on the plane of 


illumination installation can |x 
reference per watt expended in the lamp. 
The lumens on the plane of reference ar 
determined by multiplying the intensity 
of illumination on this plane, as ex- 
pressed in candle-feet, by the area of the 
plane in square feet, 7. ¢., the flux through 
a plane is equal to the intensity of the il- 
lumination on the plane multiplied by 
the area of the plane, or the illumination 
on the plane is equal to the density flux 
of the light falling on that plane. These 
considerations make it possible to draw 
certain conclusions from the data at hand, 
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which are of general availability in il- 
lumination problems, and which could 
scarcely be deduced without the consid- 
eration of such terms as have been em- 
ployed in this paper. 

In order, therefore, to determine these 
quantities it has been necessary, as inti- 
mated above, to determine the actual can- 
‘le-power of the lamps under service con- 
litions, and this has been done by a care- 
| measurement of the voltage of the line 
aud laboratory photometric tests of repre- 
sentative lamps, at the measured voltage. 
from these data the mean spherical can- 
dle-power of the lamps is determined, and 
We wish 


to take this occasion to emphasize the im- 


hence their output in lumens. 


portance in connection with every illumi- 
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in the varying voltage drops on the wir- 
ing, 


temporary use. 


much of which was installed only for 
These variations having 
the 
the 
lamps had been attended to, it is pos- 


been found under conditions where 


uniformity and accurate rating of 


sible only to speculate on what may be the 
conditions in actual installations, where 
the lamps are of various qualities and 
various ages. It is necessary, therefore, 
in order to make a completely satisfactory 
illumination test of any installation, to 
determine, as has been said, the luminous 
output of the lamps under their actual 
condition of employment. 

The question of the proper instrument 
and method for the measurement of the 
illumination has been gone into with very 
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simplest and most obvious properties of 
equilucial lines are that lines of different 
that the 
lines will, in general, be closed curves, 


value can never intersect, and 
except where they meet the walls of the 
room. If the lines are plotted represent- 
ing in all cases the same percentage vari- 
ation of illumination, the closeness of the 
lines to each other represents the illumi- 
the at 
the illumination is changing from place 


nation gradient, or rate which 
to place on the plane of reference, and con- 
sequently the lack of uniformity in the 
illumination. It follows, therefore, that 
in a diagram where the lines are spaced 
far apart, the illumination is uniform, and 
where they are close together, and many 


of them are shown, the opposite state of 
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iminous output under service conditions have been used in our measurements, all acter have been prepared for the various 


' the illuminants used. Not only does 
ihis procedure enable certain general con- 
clusions to be drawn from the tests, but 

also helps to locate definitely the re- 
-ponsibility for any excess or deficiency 
n the It tells 
mething about what the actual condi- 


measured illumination. 
lions of the operations of the illumination 
plant are, and enables conclusions to be 
irawn as to the illumination obtained un- 
der average working conditions. For in- 
stance, as will be seen further on in the 
paper, the lamps used in this test, al- 
though carefully selected new lamps, were 
candle- 


than sixteen 


power in nearly all cases. 


viving much less 
For this con- 
dition of affairs the voltage drop on the 
lighting wiring was largely responsible; 
and the reason for the variations in the 
candle-power of the lamps is to be sought 


of which are designed so as to reduce the 


unavoidable errors to a minimum, and 
have been operated with all due consid- 
eration to the elimination of errors and to 
the ultimate accuracy of the results ob- 
tained. 

In measuring the illumination, forty- 
five stations were selected, equally spaced 
over the floor of the auditorium. ‘These 


measurements resulted in a very great 
mass of data, in order to handle which 
the 


This has been done by 


comprehensively required use of 
special methods. 
plotting the values of illumination on a 
map of the floor area, and then connect- 
ing by lines all points having the same 
illumination. This gives a set of lines 
which we have called equilucial lines, by 
analogy with equipotential lines of an 
electrostatic or a magnetic field. The 


tests which have been made, and permit 
of ready study of the results obtained. 

A number of such diagrams are given 
in Fig. 2. These, in each case, show the 
arrangement of the lamps and a condensed 
description of the tvpe of installation is 
given. 

In tabulating the results of the tests, 
the maximum, the minimum, and the aver- 
age values of the illumination have been 
given in each case. From these values, 
taken in connection with the candle-power 
of the lamps, their mean spherical candle- 
power, and their watts per spherical can- 
dle-power, various results have been ob- 
tained, the true value of which can be de- 
veloped only by a close and critical study, 
and which it is impossible to discuss with- 
in the limits of this paper. 

In a general way the tests made were in- 
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tended to show, first, the comparison he- 
tween the various permanent installations 
in the auditorium; second, the increase in 
illumination — efficiency from 
equipping the ceiling lamps with various 
reflectors, and the effect of using frosted 
instead of clear bulb lamps; third, the ef- 
fect of lowering the same equipment to a 
Furthermore, Gem 


resulting 


point nearer the floor. 
lamps, tungsten lamps, Nernst lamps and 
are lamps were installed, with the idea of 
obtaining comparative data on their il- 
luminating values as used in a room of the 
this 


and characteristics of 


These varying results are 


dimensions 
auditorium. 
summarized in the accompanying table. 
The matters of particular interest in 
this table are the efficiency values which 
are shown in the concluding portion. In 
the first column are given the lamp effi- 
ciencies correctly expressed in terms of 
total flux of light per watt, or lumens per 
watt. The next column shows the gross 
efficiency of the illumination installation, 
or the lumens which fall on the plane of 
reference per watt expended in the lamps. 
This is the efficiency which most interests 
lamp users; it forms a measure of the 
economy of their lighting installations, and 
depends not only upon the economy of the 
lamps, but upon the proper arrangement 
of the lamps in the room and the judi- 
selection of used 
‘To reach its maximum value, 


cious reflectors, ete., 
with them. 
the lamps must represent the best skill of 
the lamp engineer, and their arrangement 
and equipment the best skill of the il- 
luminating engineer. 

By a comparison of the lumens which 
become effective on the plane of reference, 
with the lumens which are generated by 
the lamps, we get a value for the net efli- 
ciency of the installation. The value of 
this efliciency indicates the degree of skill 
installation has been 
planned and carried out. It is totally un- 
affected by the efficiency of the lamps em- 
ployed and refers only to the illumination 


with which the 


installation as such, irrespective of the il- 


luminanis used. It is, however, largely 
affected by the character of the room 


dV 
which is illuminated, as is also the gross 
efficiency of the installation. Walls and 
ceilings finished in light, highly reflect- 
ing colors produce a very large increase in 
the illuminating efficiency as compared 
with what is obtained when these are of 
sombre hues. Consequently, while the 
values for gross and net efficiencies given 
in this paper may be applied without 
many misgivings to rooms of similar di- 
mensions to the auditorium and which, 
like it, have highly reflecting walls and 
ceilings, yet they may have to be divided 
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in half in the case of an installation in a 
room in which the walls have a highly ab- 
sorptive character. 

As to the usefulness of these terms, we 
may note that if the illuminating engineer, 
by a study of these and similar data and 
from the results of his own experience, 
is able to form a reasonably correct esti- 
mate of the net efficiency to be expected 
with a given installation, he can tell with 
the greatest facility the number of lamps 
required to produce the required illumina- 
tion. This constitutes a very facile short- 
cut in the computations of illumination 
engineering. 

Coming next to a consideration of the 
actual results obtained, we notice that in 
the case of the cove lighting, less than 
one-fourth of the light actually generated 
is effective in illuminating the plane of 
reference, whereas when the ceiling and 
bracket lamps are used nearly one-half of 
the light is effective. One watt expended 
in the cove lamps gives only 0.8 lumen 
effective; whereas, with the other lamps 
it gives nearly twice as much. Added to 
the inefficiency of the cove lighting we 
have the further disadvantage that the 
ceiling of the room is illuminated to a 
very high degree, and this high illumina- 
tion, reacting on the eye, causes it to de- 
mand a higher degree of illumination on 
the working plane than would otherwise 
be required. For purposes of effective 
seeing, the bright ceiling is a distinct dis- 
advantage. The use of frosted lamps cuts 
down the efficiency of the ceiling and bor- 
der lighting installation from 48.6 per 
cent to 47.02 per cent, or only about three 
per cent. Taken by itself, this is a negli- 
gible decrease, in view of the better effect 
of the frosted lamps on the eye. However, 
the more rapid decrease in candle-power 
of the frosted lamps must be taken into 
account in comparing these two installa- 
tions. 

Coming next to a consideration of the 
effect of reflectors, we notice that the lamp 
installation on which reflectors were to be 
tried had to be lowered a short distance 
from the ceiling on account of the charac- 
ter of the plaster rosettes used in the per- 
manent installation. Bringing the lamps 
out of these rosettes resulted in an in- 
crease of twenty per cent in the net ef- 
ficiency. Equipping these lamps with 
Holophane prismatic reflectors brought 
the efficiency of the installation up from 
fifty-eight per cent to seventy-three per 
cent, the effect of the concentrating and 
of the diffusing reflectors being practically 
the same. These values, however, are 
much exceeded by those obtained by the 
use of the so-called X-ray reflectors— 
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opaque reflectors, silvered on the inside, 
Using these reflectors, eighty-nine per 
cent of all the light generated by the 
lamps was thrown on the plane of refer- 
ence. This is indeed highly efficient 
lighting, provided that all that is wanted 
is a maximum of illumination on a hori- 
zontal plane thirty inches from the floor. 
Necessarily with this installation the bril- 
liancy of the walls and ceiling was very 
much reduced, since much light which 
in other installations was thrown on to 
these parts was concentrated on the floor. 
For many purposes this would be a highly 
desirable form of illumination; while for 
other purposes the illumination produc! 
by the glass reflectors, while showing on 
test a lower efficiency, would be more de 
sirable. 

A further test with incandescent lamps 
was made by lowering the whole instal- 
lation to a point two feet three inches 
nearer the floor. This did not in any 
case result in a marked increase in the 
illumination. In the case of the X-ray 
reflectors, the efficiency shown is lower 
than with the reflectors in the higher po- 
sition. This discrepancy is probably due 
to the fact that the illumination measure- 
ments were made in positions symmetric- 
ally arranged over the floor. Since the 
X-ray reflectors have a considerable con 
centrating effect, the result may be ac- 
counted for by supposing that a greater 
percentage of the test stations happened 
to fall in points of high light concentra- 
tion when the lamps were higher up than 
when they were nearer the floor. We may 
say, then, that the effect of lowering these 
lamps two feet three inches was practically 
nil. 

Certain tests were 
with incandescent lamps to show the dis- 
tribution of illumination in other than thie 
horizontal plane. One consisted in de- 
termining the illumination of a plane in- 
clined at an angle at which a book would 
ordinarily be held by a person in the 
audience, facing the platform. This angle 
was chosen at fifty-two degrees, and the 
corresponding illumination values are 
given in their proper place in the talu- 
lation. 

A further test consisted in tilting the \- 
ray reflectors and lamps to such an angie 
as to give a maximum illumination on the 
platform in the front of a room and on thie 
page of a book held by a person sitting in 
the audience, at the same time concealing 
the lamps from view. This was installa- 
tion No. 14. The effect of this arrange- 
ment was very fine, the room being 
considered as an auditorium. To test the 
illumination values so obtained, and to 


other undertaken 
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compare them with the illumination values 
obtained with the bare lamps, tip down- 
ward, and with the same lamps with 
reflectors, tip downward, the  illumi- 
nation was measured on a series of 
planes above the horizontal from  ver- 
tical to vertical in all three cases. The 
results of such measurements show that 
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acter would be much more evident. It is 
interesting to note also that with the 
bare lamps, tip downward, the illumina- 
tion on a vertical plane is sixty per cent 
of the illumination on a horizontal plane, 
while with the mirrored reflectors, tip 
downward, this percentage is about thirty- 
five. 


‘ 
9389 


nary carbon lamps were used having an 
efficiency of 3.23 lumens per watt, we no- 
tice that the gross efficiency was 2.20 in 
the case of the Gem high-efficiency lamps 
and 2.35 in the case of the carbon lamps. 
This shows that, in spite of the higher 
efficiency of the lamps used, the illumina- 
tion was more economically carried out 
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DIFFERENCES IN INTENSITY OF TEN 


PER CENY'. 


2.—D1AGRAMS SHowine LINEs OF UNIFORM ILLUMINATION FOR VARIOUS TYPES OF INSTALLATION, 
OF THE COVE 


DIAGRAM 1 SHOwS THE EFFECT 





THE FacrirciAL Lines SHow 
LIGHTING ALONE; 2—CEILING 


LAMPS AND BRACKETS, FROSTED ; 3—CONCENTRATING PRISMATIC REFLECTORS, H1GH LEVEL; 4—Mrrror REFLECTORS, H1iGH LEVEL ; 
5—DistRipuTing REFLECTORS, Low PLANE; 6—GeM LAMPs; 7—TANTALUM Lamps; 8—ARC LAMPS WITH DIFFUSER SHADES. 


tilting the reflectors gives a considerable 
increase in the amount of light received 
over the shoulders of persons in the audi- 
ence, and that therefore this arrangement 
would be advantageous for auditorium 
purposes in general. If these results were 
reduced to a basis of equal watts expended 
in the lamps, the superiority of the tilted 
reflectors for illumination of this char- 


Coming next to the consideration of 
the tests of other illuminants, we notice 
at once a large increase in lamp efficiencies. 
The increase in the gross efficiency of the 
installations is not in general correspond- 
ingly increased. Comparing, for example, 
test No. 16, in which Gem lamps were 
used, having an efficiency of 4.21 lumens 
per watt, with test No. 7, in which ordi- 


with the 3.1-watts-per-candle carbon 
lamps than with the 2.5-watts-per-candle 
Gem lamps. This condition is connected 
directly with the higher net efficiency of 
the carbon-lamp installation, being 
seventy-three per cent, as against fifty- 
two per cent of the Gem. This is one of a 
number of striking examples which the 
test has brought out, showing how, by a 
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skilful arrangement of the lamps and se- 
lection of their equipment, the low-effi- 
ciency lamps may yield an illumination 
result more satisfactory than is done by 
more efficient lamps less skilfully in- 
stalled. The results obtained by the lamp 
engineer in improving the lamp efficiency 
may be rendered entirely nugatory by the 
imperfections of the method of installing 
the same. It will be seen also that the 
gross efficiency of the enclosed arcs is in 
general less than that of the incandescent 
lamps with reflectors. Here again the 
net efficiency is low, and this is probably 
inherent, since the structure of the arc 
lainp does not render it practicable to use 
as efficient auxiliaries as can be used with 
the The 
lamp is far and away the most econom- 


incandescent lamp. tungsten 
ical illuminant tested, both in lamp effi- 
ciency and in gross efficiency. 
efficiency is nearly twice that of the next 
best installation, in spite of the fact that 
the net efficiency of the tungsten-lamp in- 


Its gross 


stallation is greatly exceeded in a number 
of instances. 

As has been said previously, the data 
presented in this paper are capable, with 
careful analysis, of yielding many con- 
clusions which lack of time has prevented 
us from bringing out. 

ee 
The Occurrence of Copper and 
Lithium in Radium-Bearing 
Minerals. 

Accepting Ramsay’s recent statement 
that he has succeeded in producing lith- 
ium by subjecting copper in solution to 
the action of radium emanation, it might 
be expected that 
bearing copper would also show the pres- 


radioactive minerals 


ence of lithium. To determine this point 
an investigation was made by H. N. Me- 
Coy with a number of samples of radio- 
One of 

Gilpin county, 


active mineral. these was a 
pitchblende, Col. 


The sample contained considerable cop- 


from 
per. The final filtrate, after the separa- 
tion of the various analytical groups, con- 
tained and 
salts. An examination of the latter spec- 
troscopically gave a bright lithium line. 
Four other samples of uranium-radium 
ininerals were then examined : 


only ammonium alkaline 


two com- 


ing from Colorado, one from North 
Carolina and one from Bohemia. Three 


of these contained copper; the gummite 
from North Carolina showed no copper. 
However, all of the minerals showed the 
presence of lithium in small amount. 
The author points out that the discovery 
of lithium and copper in uranium-radium 


minerals does not necessarily indicate 


the change of copper into lithium, since 
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the presence of lithium may have been 
fortuitous; but if Ramsay’s observation 
be assumed to be accurate, it would be 
find lithium in uranium- 
radium-copper minerals. The presence of 
lithium and the absence of copper in the 
gummite could be explained by the as- 
sumption that the change from copper 
into lithium had been completed. On 


expected to 


the other hand, the presence of copper 
without a simultaneous presence of lith- 
ium would not constitute a valid argu- 
ment against Ramsay’s hypothesis, since 
the latter referred only to copper in solu- 
tion and not in a solid state-—Abstracted 
from Nature (London), November 28. 
a 
The Olympic Club. 

The ninth annual dinner of the Olympic 
Club, whose membership includes a num- 
ber of electrical gentlemen, was held at 
Shanley’s Roman Court, New York city, 
on Monday evening of this week. Fred 
E. Knapp is president of the club, and the 
dinner and entertainment committee con- 
sisted of James Kempster, George W. Mil- 
lar and Cyrus O. Baker. ‘The occasion 
was a most enjoyable one. After an ex- 
cellent menu had been partaken of, a num- 
ber of musical selections and recitations 
were rendered. 

Among those present, in addition to the 
officers named above, were: J. B. Van 
Every, George H. Fearons, William Coy- 
erly, H. L. Shippy, George F. Porter, M. 
R. Cockey, A. L. Miller, E. A. Colby, 
James F. Wenman, Ernest Hopkinson, 
H. B. Jagoe, C. C. Champenois, R. H. 
Schleicher, C. W. Baker and Thomas J. 
Shanley. 

The club owns beautiful grounds and 
a club house at Bay Shore, L. I., where 
many of the members spend their sum- 
mers. 

—_—_— + @Go—___ 
Nominations for Officers of 
the Illuminating Engi- 
neering Society. 

The foilowing nominations have been 
made by the nominating committee of the 
Illuminat:ng Engineering Society for of- 
fices which are to be filled for the year 
1908: 

President—Dr. Louis Bell, Boston. 

Vice-presidents—Arthur Williams, New 
York; C. E. Stephens, Pittsburg. 

Directors—W. H. Gartley, M. K. Eyre, 
Bassett Jones, Jr. 

General secretary—V. R. Lansingh. 

Treasurer—Dr. A. H. Elliott. 

The board of managers of the New 
England section of the society has made 
the following nominations for section of- 
ficers: Chairman, J. S. Codman; secre- 
tary, R. C. Ware; managers, William H. 
Blood, Jr., T. H. Piser. 
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A SIMPLE PROOF THAT THE ARITH- 
METICAL MEAN IS THE BEST VALUE 
IN CASE OF DIRECTLY OBSERVED 
QUANTITIES. 


BY H. SCHAPPER. 

Let qe stand for the true value of « 
quantity directly observable, and le: 
PO Ma Ee ~> tn 

n 
stand for the arithmetical mean. 

When the measurements are carefull: 
performed and repeated a large number 0: 
times it is then logical! to assume that th 
probability of having some of the q’s les 
than g; is the same as that of having then: 
larger than it. Also the probability of 
having some of the measurements exactly 
equal to q is great. Besides, the discrep- 
ancies among the q’s themselves, as also 
the actual errors 

(Ge — 1 = Hy 6 6 Yt — Yn = Cw) 
will certainly be small in accurate an: 
precise work. 

We may write 

Qh= Jt Fey ee + 5 Gn= Gt $ Cu 
where part of the e’s will be + and part 
—. Adding, we get 

ja’ Qj+e+te+.. me 

u 
e 
r= 
if we let e stand for the sum of all the 
errors. 

é as 

m becomes negligibly small as compared 
with gi, if m becomes large, provided ¢ 
does not increase when n increases. This 
requires the other condition that the values 
of the e’s (the accidental errors) be indi- 
vidually very small. Moreover, the fact 
that the e’s are not all of the same sign 


. » € . 
increases the chances of becoming very 
n : 


small when nm becomes large, 7. e., for a 
large number of measurements. 

Hence it follows that qq: +a ver) 
small quantity, so that q is very close to 
the true value. 

We can then say that the arithmetica! 
mean is the best value of a series of direct 
observations. provided the measurements 
be precise. The larger the number of meas- 
urements the nearer q approaches the 
true value qt. 


»™ 





Navy Department Supplies. 

The Bureau of Supplies and Accounts, 
Navy Department, will open bids in Wash- 
ington, D. C., on January 2, 1908, for the 
following electrical supplies: Miscel- 
laneous electrical supplies for delivery at 
the Torpedo Station, Newport, R. I.; mis- 
cellaneous aluminum and platinum wire, 
for delivery at Pensacola, Fla. 
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ENERGY TRANSFORMATIONS FROM 
THE ELECTRICAL ENGINEERS’ 
STANDPOINT. 


BY H. M. HOBART. 


( Concluded.) 

The leading properties of steam are en- 
tered up in Tables V, VII and VIII. At 
the present time considerable difference of 
opinion exists among physicists with re- 
gard to the values of the specifie heat of 
superheated steam at various temperatures 
and pressures. The values employed in 
the construction of Tables V, VII and 
VIII are in accord with those given by 


g 


F 4 6 
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EXAMPLES OF THE AMOUNT OF ENERGY 
REPRESENTED BY ONE KILOWATT- 
HOUR. 

1. One kilowatt-hour is sufficient to lift 
one ton through a height of 367 metres. 

2. One kilowatt-hour is consumed at 
the trolley in propelling a ten-ton tram- 
car of good design on a good and level 
track for a distance of from one to two 
kilometres or thereabouts (according: to 
the number of stops per mile), at a sched- 
ule speed of some twelve kilometres per 
hour. 


3. One kilowatt-hour is absorbed in 
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Fig, 3.—CurRVES SHOWING THE AVERAGE SPECIFIC HEAT FOR STEAM SUPERHEATED FROM THE 
SATURATION TEMPERATURE TO VARIOUS HIGHER TEMPERATURES, 


Note.—The above curves are plotted from results given by Mollier. 


“Neue 
Wasser- 


brochure entitled 
fiir 


Mollier in his 
‘Tabellen und 
dampf.”! 
Mollier’s values for the specific heat 
of steam are given in Table III. The 
values given in this table represent the 


Diagramme 


average specific heat while the temperature 
of the steam is raised from the tem- 
perature of vaporization to various 
final temperatures. From these values the 
curves in Fig. 3 have been drawn. 

The specific heat and specific gravity? 
of some common materials are given, 
together with the kilowatt-hour per ton 
per degree centimetre temperature rise, in 
Table IV. 

1 Published 1906 by Julius Springer, Berlin. 
density or specific weleht of &he Body a aero tee 


cubic centimetre, kilogrammes per cubic decimetre, or 
tons per cubic metre. 


eighty-four hours by a_ twelve-candle- 
power lamp requiring one watt per candle- 


power. If the lamp is only in circuit 


TABLE 


TABLE OF THE AVERAGE SPECIFIC 





‘nkeversecs, OF 05 1 2 
Temperature of 
Vaporization in 46 81 99 120 
Deg. Cent. 
2 { 100 0.480 0.490 0.501 ..... 
Ea; 150 0.479 0.488 0.495 0.513 
bod 200 0.479 0.486 0.491 0.505 
SO } 250 0.479 0.484 0.489 0.500 
BH te | 300 0.479 0.483 0.487 0.496 
FS | 350 0.479 0.482 0.485 0.493 
ao | 400 0.478 0.482 0.484 0.491 
a | 450 0.478 0.482 0.483 0.489 


for an average period of four hours per 
day, 17.4 kilowatt-hours will be absorbed 
by the lamp in the course of one year, 


HEAT OF STEAM HEATED FROM 
VAPORIZATION AT VARIOUS FINAL TEMPERATURES. 
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provided that it survives for 1,660 hours 
in circuit with an average efficiency of 
one watt per candle-power and that its 
candle-power does not alter. 

If the charge is six cents per kilowatt- 
hour, the cost of energy for this lamp 
(1,660 x 6) 
——_ 
for the year. Replacing the lamp once a 
year at a cost of forty-eight cents brings 
the total annual outlay per lamp to 

$1.04 + 0.48 = $1.52. 

To this must also be added an equi- 
table proportion of the meter rental. On 
these assumptions the lamp thus costs a 
matter of $1.60 per year. 

4. The latent heat of liquefaction of ice 
is ninety-three kilowatt-hours per ton; 
that is to say, to convert one ton of ice 
at zero degrees into one ton of water at 


will amount to 104 cents 


zero degrees requires the application of 
ninety-three kilowatt-hours. 
TABLE IV. 


Kilowatt-Hours 


Specific r - tequired to 
Memrtoh «= cae “leas Tempe 
Cu. M.) of One Ton by 
Oue Degree. 
Walee- <<<. 42. 1.0 1.0 1.16 
NOQe Ss cice nace acs 0.93 0.49 0.57 
ee 1.3 0.24 0.28 
Wrought Iron.. 7.7 0.11 0.13 
Cast fTron...... 1.2 0.13 0.15 
CODNOE cc caces 8.9 0.10 0.12 
Lo ee 11.4 0.03 0.035 
ME cceceve 6.9 0.09 0.11 
Transformer Oil 0.9 0.75 0.97 


5. The specific heat of ice is 0.49. Con- 
sequently to convert one ton of ice at — 8 
degrees into water at zero degrees requires 
the application of 97.6 kilowatt-hours, 
this amount being accounted for as fol- 
lows: 

Four and six-tenths kilowatt-hours are 
required to raise the temperature of the 
ice to zero degrees, and ninety-three kilo- 
watt-hours are required to liquefy the ice. 

6. To convert one ton of ice at —8 
degrees into water at +8 degrees re- 
quires the expenditure of 107 kilowatt- 
hours, this amount being accounted for as 


III. 


THE TEMPERATURE OF 





4 6 8 10 12 14 16 
143 «158 «4170 179 187 194 200 
Mie aakce ‘skede! (deen  eeuaa  aaaee > saees 
0.523 0.588 0.558 0.573 0.588 0.601 ..... 
0.514 0.528 0.543 0.556 0.569 0.578 0.588 
0.508 0.519 0.581 0.541 0.551 0.562 0.569 
0.508 0.513 0.522 0.581 0.539 0.47 0.555 
0.500 0.508 0.517 0.523 0.531 0.538 0.545 
0.497 0.505 0.513 0.519 0.525 0.5381 0.537 


follows: as in Example 5, 97.6 kilowatt- 
hours are required to change the ice into 
water at zero degrees and a further 9.3 
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kilowatt-hours to raise the temperature 
of the water to eight degrees. 


Absolute Pressure 


in Kg. 
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TABLE OF THE ENERGY IN KILOWATT-HOURS REQUIRED TO CONVERT ONE TON OF WATER AT 
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laminations 200 kilogrammes, the cast- 


iron case 150 kilogrammes, and the oil 


EV. 


ZERO DEGREES CENTIGRADE INTO STEAM AT VARIOUS PRESSURES AND SUPERHEATS, 


per Sq. Cm. 


= 
—) 


Temperature of Vaporization 
in Deg. Cent. 


Water Heat. 


i. The average specific 


Heat in Kilowatt-Hours per Ton. 


Component Parts. 


Latent Heat. 


Deg. Cent. 
Superheat. 


50 


BR BS 


Ss 


3 3 
5a need 
og of 
we rr 
ov ow 
a > a = 
_ 
A oe | re 
F 3 
55 8 
55 8 
55 88 
55 8 
55 8 
56 84 
56 84 
56 84 
56 85 
5b 8d 
56 85 
56 85 
56 85 
56 85 
57 86 
57 86 
57 86 
57 87 
57 87 
57 87 
58 88 
58 88 
58 88 
58 88 
5y sy 
59 89 
59 89 
60 90 
60 90 
61 90 
61 91 
61 91 
62 92 
2 92 
62 92 
62 92 
2 92 
63 93 
63 93 
63 93 
63 93 
64 94 
65 95 
65 96 
66 97 
66 97 
67 98 
68 99 


heat of trans- 


former oil is 0.75, of copper 0.1, of iron 


HEAT ENERGY 
Exhaust 
Pressure 16 
in Kg. __ ele Gee 
per 
Sq. Cm. 
200 250 
0.05 228 243 
0.1 210 224 
0.2 188 200 
0.4 162 175 
0.6 148 160 
0.8 1388 147 
1.0 128 139 
1.5 114 122 


IN KW. HR. 


300 
261 
240 
214 
188 
173 
160 
152 
133 


194 
225 
205 
183 
158 
143 
182 
123 
106 


RENDERED AVAIL: 


200 
226 
208 
185 
154 
144 
132 
123 
108 


250 
241 
220 
197 
172 
155 
144 
134 
118 


300 
256 
238 
210 
183 
168 
154 
146 
128 


Saturated Steam. 


Neteteqe]) sels] 


OMeta) deta -J-1-) 
2S3e Siaad waa 


1-9 


Total 


180 kilogrammes. 


TABLE 


Steam Superheated 
50 Deg. Cent. 


PPP Pew 
SERE PSSA 


The 
amounts to one kilowatt and it is required 


ie 


Steam Heat. 


bo] Ss 
ee ieee 
gt gt 
Oi 
37 3° 
= 00 to 
ag ag 
ze ag 
s" 8" 
mM NM 
t M 
75S 783 
15 787 
7 792 
7 796 
T71 799 
773 801 
776 804 
730 808 
781 810 
(33 $12 
785 814 
786 815 
789 818 
G92 SZL 
794 823 
796 825 
797 826 
798 828 
800 830 
2 $32 
804 834 
806 836 
808 838 
810 
$13 348 
815 
817 847 
819 849 
821 851 
825 5 
827 857 
828 858 
829 859 
830 860 
831 861 
$32 862 
833 863 
834 864 
835 865 
836 866 
838 868 
840 870 
$42 872 
843 874 
$44 875 
845 876 
847 878 
$49 880 
internal 


loss 
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that the heat is exclusively employed in 
causing a rise of temperature and that 
none is radiated from the external surface 
of the frame. 
The oil requires 0.75 & 1.16 & 0.18 X 
40 = 6.3 kilowatt-hours. 
copper requires 0.46 kilowatt-hours, the 
laminations one kilowatt-hour, and the 
frame 0.75 kilowatt-hour. 
required is 8.5 kilowatt-hours, so that if 
the losses in the transformer are one kilo- 
watt, the time would be 8.5 hours, under 


the conditions set forth. 
TRANSFORMATIONS. 


ENERGY 


Similarly the 


The total heat 


Electrical energy, or, briefly, electricity, 
can be transformed into work energy—or 
work with an efficiency as high as ninety- 
five per cent in large motors. Work may be 
transformed into electricity with equally 
The remaining five per 


high efficiency. 


cent or more is converted into heat energy 
Electricity and 
work may both be converted into heat 


or, briefly, into heat. 


with an efficiency of 100 per cent. 


Thus 


if an electric current is sent through a 
resistance, the electrical energy is entirely 
converted into heat in the resistance. If 
work is performed in stirring water, as 
in Joule’s experiment, the work energy 
may be entirely transformed into heat 
The “generation” of electrical 
energy in generating stations is strictly 
the transformation of energy from heat 


energy. 


to electricity. 


When, however, we wish to convert heat 
into electricity, or into work, high effi- 
There are no 


ciencies are not attainable. 
known means of transforming heat di- 
rectly into electricity on a large commer- 
cial scale. Heat may, with a low efficiency, 
be transformed into work in a steam en- 
gine or a gas engine, and the work may, 
at high efficiency, be transformed into 


electrical energy. 


The 


large 


portion 


which, in the first step, is not transformed 
into work, remains heat; the small part 


ABLE FOR CONVERSION INTO MECHANICAL WORK BY THE EXPANSION OF ONE TON OF STEAM. 





Admission Pressure in Kg. per Sq. Cm. 


10 





Admission Temperature in Degrees Centigrade 


187 
219 
199 
176 
151 
137 
125 
116 
100 


200 
223 
204 
179 
153 
139 
128 
119 
102 


250 
236 
215 
190 
165 
150 
138 
128 
111 


300 
250 
238 
204 
176 
161 
147 
128 
120 


Nore:--The values for steam initially saturated are set in heavier type. 


0.11. Ina certain transformer the weight 
of the copper is 100 kilogrammes, the 


to find the time required to cause a rise 


179 
211 
190 
168 
144 
127 
117 
108 

91 


200 
217 
197 
174 
148 
132 
120 
112 

94 


250 
230 
208 
182 
157 
142 
130 
120 
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which, in the second step, is not trans- 
of temperature of forty degrees, assuming formed into electricity, is converted into 
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(or lost as) heat. Of the heat absorbed 
by a large steam engine or steam turbine, 
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its less reliability at the present stage of 
its development. 


TABLE VII. 


TABLE OF SPECIFIC VOLUME AND SPECIFIC WEIGHT OF SATURATED AND SUPERHEATED 





STEAM. 
a Ss Specific Volume in Cu. M. per Kg. Specific Weight in Kg. per Cu. M. 
— N 
od E. 
sO as 
ae So s 3 3 > > > s 
oF FO FI & = ne FI g g 2. 
BR a = S45 ge gt = Sis ge ge 
Oey } xb 8 og o8 og 5 os oa og 
ey 2 4 a a oe e¢ ‘se = 
28 28 an BO 3° 5° a BO 5° 3° 
= Ba =] aft PY} Sea $- afr Sto ae) 
os to ® 5 oo oo So 2 = to =3 os 
Bi z Fe nae aS 2s A as nea nA 
= a = g g z Fa g g Eg 
3 F ne Le Lr nn eS 
” n R R n R R 
\ B N oO P Q R Ss T U 
0.02 17 68.0 81.0 93.0 105.0 0.015 0.012 0.011 0.01 
0.04 35.0 42.0 48.0 4.0 0.028 0.024 0.021 0.019 
0.06 36 24.0 28.0 32.0 36.0 0.042 0.036 0.031 0.028 
0.08 41 18.0 21.0 24.0 27.0 0.055 0.047 0.041 0.037 
0.10 46 15.0 17.0 20.0 22.0 0.066 0.058 0.051 0.046 
0.12 49 12.0 15.0 17.0 19.0 0.081 0.069 0.061 0.054 
0.15 54 10.0 12.0 13.0 15.0 0.100 0.085 0.075 0.067 
0.2 60 8.0 9.0 10.0 11.0 0.1380 0.112 0.099 0.089 
0.25 65 6.4 7.3 8.3 9.2 0.16 0.14 0.12 0.11 
0.30 69 5.3 6.1 6.9 T.0 0.19 0.16 0.14 0.1% 
0.35 72 4.6 5.3 6.0 6.6 0.22 0.19 0.17 0.15 
0.40 76 4.0 4.6 5.3 5.9 0.25 0.22 0.19 0.17 
0.50 81 3.3 3.8 4.6 4.7 0.31 0.26 0.24. 0.21 
0.60 2.8 3.2 3.6 4.0 0. 0.31 0.28 0.25 
0.70 90 2.4 2.9 bi Pa 3.4 0.42 0.36 0.32 0.29 
0.80 93 2k 2.4 2.7 3.0 0.48 0.41 0.37 0.33 
0.90 96 1.9 2.2 2.4 2.7 0.58 0.46 0.41 0.37 
1.0 99 4.7 2.0 2.2 2.4 0.59 0.51 0.45 0.41 
b B 102 1.6 1.8 2.0 2.2 0.64 0.56 0.50 0.45 
1.2 104 1.4 1.7 1.9 2.1 0.70 0.60 0.54 0.49 
1.4 109 1.2 1.4 1.6 1.8 0.80 0.70 0.68 0.57 
1.6 113 pe 1.3 1.4 1.6 0.92 0.79 0.71 0.64 
1.8 116 1.0 ea 1.3 1.4 1.02 0.89 0.80 0.71 
2.0 120 0.89 1.02 1.14 1.26 a3 1.0 0.9 0.8 
2.5 127 0.72 0.88 0.93 1.02 1.4 1.2 u | 1.0 
3.0 133 0.61 0.70 0.78 0.86 1.6 1.4 1.3 1.2 
5.5 138 0.52 0.60 0.68 0.74 1.9 BR 1.5 1.4 
4.0 148 0.46 0.58 0.59 0.67 2.2 1.9 ae 1.5 
4.5 147 0.48 0.47 0.58 0.58 2.4 2.1 1.9 a AY 
5.0 151 0.37 0.48 0.47 0.52 2.7 2.3 2.1 1.9 
a5 is 0.24 O29 0.44 0.48 29 25 22 24 
6.0 158 0.32 0.36 0.40 0.44 3.2 2.8 2.5 2.3 
6.5 161 0.29 0.34 0.37 0.41 3.4 3.0 2.7 2.5 
7.0 164 0.27 0.31 0.35 0.38 3.7 3.2 2.9 2.6 
7.5 167 0.26 0.29 0.32 0.385 3.9 8.4 g.4 aa 
8.0 170 0.24 0.28 0.30 0.33 4.1 3.5 3.3 3.0 
8.5 172 0.233 0.26 0.2 0.31 4.4 3.8 3.5 3.2 
9.0 174 0.22 0.24 0.27 0.30 4.6 4.1 3.7 3.4 
2.5 li7 0.21 0.23 U.21 0.28 4.9 4.3 3.9 3.6 
10.0 179 0.20 0.22 0.24 0.27 5.1 4.6 4.1 3:8 
11.0 18 0.18 0.2 0.22 0.24 5.6 5.0 4.5 4.1 
12.0 187 0.16 0.18 0.20 0.22 6.1 5.4 4.9 4.5 
13.0 191 0.15 0.17 0.19 0.21 6.5 5.9 5.3 4.8 
14.0 194 0.14 0.16 0.18 0.19 7.0 6.4 5.7 5.2 
15.0 197 0.13 0.15 0.16 0.18 7.5 6.8 6.1 5.6 
16.0 200 0.12 O.14 O15 0.17 7.9 7.3 6.6 6.0 
18.0 206 0.11 0.12 0.14 0.15 8.9 8.2 7.4 6.8 
20.0 211 0.10 0.11 0.13 0.14 9.6 8.9 8.1 7.5 


during the passage of the steam, only 
some sixty per cent can, in the present 
state of the art, ultimately be converted 
into electricity. 

When we trace the process back to the 
calorific contents of the fuel, it may be 
stated that only about 7.5 per cent can 
be converted into electricity. With gas 
engines, some twenty-five per cent of the 
calorific value of the fuel may be trans- 
formed into electricity in the circuits sup- 
plied from the dynamo driven by the en- 
gine. The greater efficiency of the gas 
engine is, however, in large units, offset 
by the greater cost, greater depreciation 
and greater space required, as also in 
many cases, by the disadvantage associated 
with its less uniform turning moment and 
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which, as already stated, permits, in large 
sets, of converting into electrical energy 
some sixty per cent of the energy ab- 
stracted from the steam in its passage 
through the engine. 

In accordance with this definition of 
the efficiency of an engine, the heat re- 
jected to the condenser is not regarded as 
a loss. 

It may he, for instance, and often is, 
Waste- 
heat engines have also been devised for 
employing the lower temperature ranges. 
Whether or not it be expedient further to 
employ the heat energy rejected to the con- 


employed in heating processes. 


denser, it is nevertheless heat energy. Sub- 
tracting this energy from that contained 
in the steam at admission, we have as the 
remainder the energy which has under- 
gone transformations in the steam engine 
or turbine. A large portion of this has 
been converted from heat energy into use- 
ful work energy, and the remainder is 
ultimately wasted in heating the engine 
and the surroundings. 

The ratio of the energy delivered from 
the engine as work, to the energy which 
has been absorbed in the engine, is desig- 
nated the “thermodynamic” efficiency. In 
Table VI are set out the amounts of 
“convertible” energy per ton of steam 
when working between various admission 
pressures and temperatures and various 
exhaust pressures. With an engine of 
sixty per cent “thermodynamic” efficiency 
the work energy obtained per ton of steam 
is equal to 0.60 of the “convertible” energy 
set forth in the table. 

The values obtained in the table are 
determined on the assumption of expan- 
sion without loss or gain of energy by the 
steam. Its temperature during this proc- 
ess of so-called “adiabatic” expansion de- 





Fies. 4-7.—Heat ENERGY (MEASURED IN KiLowatt-Hours) RENDERED AVAILABLE FOR 
CONVERSION INTO MECHANICAL WORK BY THE EXPANSION OF ONE TON OF STEAM. 


Let us therefore direct our attention 
to the steam engine or steam turbine, 


creases in accordance with definite ther- 
modynamic laws into which it is not 
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proposed to enter. 


Accompanying the de- 


crease in temperature there is, for certain 
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It is the writer’s experience that by 


means of the system and tables above set 


Vili. 


TO 


Steam Heat 


CONVERT 


ONE 


TEMPERATURES AND 


TON 


OF 


WATER 


AT 


PRESSURES. 


(in Kilowatt-Hours per Ton) of Steam Superheated 


to Following Final Temperatures in Deg. Cent. 


1) Deg. 


steam. 


Wet 


200 Deg. 
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ranges, a condensation of a portion of the 
“wetness 
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The data in Table VI are plotted in 
the curves of Figs. 4-7. 


fort 


te tf 
e S 
a = 
G i 
831 859 
831 859 
831 859 
831 859 
830 858 
830 858 
S30 858 
830 858 
824 S858 
S24 S58 
824 858 
824 858 
828 857 
828 857 
828 856 
827 856 
827 856 
826 S55 
826 855 
826 S55 
826 S55 
826 855. 
826 855 
826 854 
826 854 
82. Le 
825 RAB 
824 852 
S24 852 
824 852 
824 852 
823 852 
822 852 
822 851 
821 851 
820 850 
&20 80 
820 850 
820 850 
819 849 
819 849 
818 S48 
817 848 
816 847 
815 S46, 
813 845 
812 844 
811 843 
h the general 





877 
S77 
876 

76 
815 


906, 
905 
905 
905 


problems 


936 
936 
936 
936 
936 
926 
935 
935 

5 


associated 


with electricity supply and distribution 


may be solved more effectively than is 


FOR STEAM EXPANDED 


TABLE 


ADIABATICALLY 


IX. 


FROM VARIOUS INITIAL 
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Admission Temperature in Degrees C 
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tedious and involved, may be readily car- 
ried out and the significance of each stage 
of the calculations becomes much more 


evident. 


Since, however, the designation “kilo- 
watt-hour” is illogical and obscure, it is 
highly desirable that it be replaced by 
It has been sug- 


some suitable name. 
gested (editorial in the [London] Times 
Engineering Supplement for August 7, 
1907), that this quantity might be termed 


a “kelvin” or a “kapp.” 


The latter term 


would be ideal from the standpoint of 
The energy in one ton of good 
coal is some eight to nine “kilokapps.’ At 


brevity. 


a price of $3. 


9 


50 per ton, this works out at 


some forty-four cents to thirty-nine cents 
If the annual over-all 


per “kilokapp.” 


efficiency of an electricity supply station 
is, in some particular case, ten per cent, 
then the fuel cost per “kapp” delivered at 
the outgoing cables is some forty cents. 
The remaining running costs would raise 
this to a total of some sixty cents for the 
If, with fifty-per- 


total operating costs. 
cent load-factor, 200 million “kapps” are 
delivered annually from the generating 


station, the capital cost for 
lines w 


designed 


per 
teen 


on 


annum. 
per 
preciation, 


modern 
at some $15,000 per million “kapps” 


On 
cent 
this 


orks 


a_ station 
out 


the basis of seven- 
for interest and de- 
constitutes an annual 


charge of twenty-six cents, thus bring- 


ing 


the: 


total 


cost 


per 


unit 


up to 


about eighty-six cents per “kapp” delivered 
By similar 


from the generating 


calculations 
stations and low-tension network and for 
the cost of the energy wasted in these 
components of the system, the cost de- 
livered to the customer may be estimated. 

If the proposal to substitute the short 
word “kapp” for the kilowatt-hour does 
not find acceptance, the above ready means 
of following through such calculations are 
not invalidated and it is merely required 
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Illuminating Engineering 
Society. 

New York section of the Illumi- 

Engineering Society held a mect- 

ing in the Engineering Societies Build- 

ing, Friday, December 12, to hear and dis- 


The 


nating 


uss a paper by Bassett Jones, Jr., entitled 
“The Relation of Architectural Princi- 
ies to Illuminating Engineering Prac- 
ice.’ In this paper Mr. Jones makes an 

nest appeal for the esthetic treatment 

illuminating problems for structures 
iniking an appeal to the sense of beauty. 
‘oy do this, he believes, requires a more 

less developed sympathy with the xs- 
ihetic qualities of the design. The pur- 
nose of his paper was to show that the 
‘luminating engineer who considers only 
‘he scientifically practical side of his prob- 
ms is necessarily doomed to ultimate fail- 
ure, for he will not be able to obtain the 
ecognition that the importance of his 
vork deserves. 

‘To approach this study properly it is 
necessary to have an understanding of the 
nature of “westhetic.’ When we view a 
magnificent and artistic composition for 
ihe first time it produces in us a very deli- 


= 


cate poise between the two extremes of 
novelty and recognition. In many ways 
it is the same as more familiar objects 
and yet there are characteristics about it 
iat are quite new. ‘The attention is 
thus aroused to a high pitch of. nervous 
excitement, due to the novelty, and must 
find its release in a discharge one way 
or the other. If the balance is in favor 
of interest, the result will be a pleasurable 
cinotion. For an appreciation of the 
cautiful sympathy is primarily necessary. 
The object must embody an expression of 
ideas of appropriatene:s 
The culture of the imagina- 

m is also of great importance for ihe 
appreciation of the beautiful. The ar- 
st seeks to give material reality to his 


observer's 


and fitness. 


deas through the means at his command 
nd the public must appeal to memory and 
imagination for its development and 
nieaning. The necessity for finding a simi- 
arity, an old sensation of pleasure to 
match, through which novel developments 
inay be adapted to our present stock of 
‘esthetic memories, has given rise to the 
schools and orders. There is a fundamental 
~imilarity in all the each 
period which arouses a sense of rest. But 
the readiness with which the harmony of 
the design will be appreciated is much a 
matter of previous training. 

Proportion may also be deduced 
through the interest which the object holds 
for us. The meaning of an object which 


has no evident order in its arrangement 


features of 
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defies detection and repels rather than at- 
The or- 


ganic analogue of the feeling of propor- 


tracts the imagining activities. 


tion is found in a concordant and orderly 
change in the muscular reflexes which 
the stimulus arouses. There is no sense 
of disruptive and violent alteration. The 
pleasure which an easy curve excites is 
largely due to the sense of ease with which 
The 


feeling of the beautiful, however, is never 


the eye-muscles follow its contour. 
merely the feeling of the agreeable. For 
beauty depends on three things: pleasure 
attaches to form and not material of sen- 
sation; the object must be recognized as 
implying relations not immediately pres- 
ent; and there must be some concordant 
series or composite of agreeable objects. 

The author then discussed the princi- 
ples of architecture, showing how these 
necessarily must govern the type of il- 
lumination 
place. Architecture, primarily, has for 
its purpose the provision of 


selected for any particuiar 
structures 
designed to furnish protecttor from the 
vicissitudes of climate. The requirement 
of familiarity then demands of the archi- 
tect that his structure shall so appeal to 
memory as to make evident its secondary 
purpose. The requirement that the several 
parts of the object or building shall arouse 


concordant sensations demands that the 
relations between the several — parts 
of the object shall be apparent. The 


technical name of this character is “pro- 


importance can not be 
All 
architecture there was an evident attempt 
No ar- 


tificial object was considered too insignifi- 


portion.” — Its 


overestimated. throughout ancient 


to carry it to its logical extreme. 


cant to express some definite proportional 
relation. This principle is illustrated by 
a square and rectangle. The proportions 
of the former are evident at a glance, so 
that no interest is aroused ; the latter, how- 
ever, has sides longer than the ends. This 
at once attracts the eye. The attention is 
challenged, and curiosity is aroused, which 
endeavors to find the proportional relation 
between the two parts of the rectangle. 

The genesis of ornament has its root in 
the very human characteristics of conceit 
and pride, but those who can grasp the true 
worth of proportion require no ornament 
to set it off. Human effort and skill, 
however, are so far limited that the deed 
is never the perfection of the thought, 
and this lack of unambiguous expression 
of the function of each part of our utili- 
tarian construction compels the use of 
ornament as a means of emphasis and a 
sign of the use to which each part is put; 
for, parts differing in function must differ 
in appearance. Hence it is evident that in 
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the proper or improper use of crnament 
is the success or failure of the whole de- 


ign. 


72) 


Turning then to the relations between 
the architect and the illuminating en- 
gineer, the author pointed out that, as 
had been shown, the principles of archi- 
tecture are no mere whim on the part of 
the designer. They are as deeply rooted 
in a basis of fact as are the principles of 
natural philosophy, and the conceptions of 
good architecture are subject to the same 
order of constraint that limits the postu- 
lates of science. These facts seem to have 
been overlooked by the authors of a num- 
ber of recent contributions to literature 
on illumination which have shown.a dis- 
position to criticize the limitations which 
They 
do not seem to realize that the beauty and 


architects place upon their work. 


effectiveness of good architectural con- 
struction depend upon a strict adherence to 
the principles outlined above, and that the 
feeling of the design, dependent as it 
must be upon historical precedent, is 
bound by centuries of usage to certain ef- 
fects of color and light which have become 
established because of their appeal to the 
sentiments aroused by pleasurable visual 
The business of the illumi- 


old 


without destroy- 


perception. 
nating engineeer is to modernize 
methods of illumination 
ing them. If we are to discard tradition 
altogether, then we may as well abandon 
the architecture of the past and ignore 
its influence. 

The “feeling” of the 
carried out consistently, even to the last 
detail of the fixtures, and it is the duty 
of the architect to see that this is done. 


His conception of the whole arrangement 


design must be 


must include the lighting, for, as he sees 
it “in his mind’s eve,” so it must be seen 
objectively. The light that must be pro- 


vided, its tone, its intensity, its quality, 


are features of his mental conception, 
and it is this ideal illumination that the 


engineer must seek to approximate. He 
can only hope to do this when he is able 
to see the design as the architect sees it. 
and not through the eyes of the illuminat- 
ing specialist. The illuminating engineer 
must use the laws of distribution, not as a 
method of determining what the distri- 
bution shall be, but as a means of adapt- 
ing his lamps to the distribution required. 
It is not a question of foot-candles; it is 
a question of how much light is needed. 
And it is more often a question of quality 
than of quantity. It 
very important, if not essential, feature 
of the engineer’s preparation is a study 
of the history of illumination and its re- 
lation to architectural design. He must 


seems then that a 





996 


make himself intimately acquainted with 
the means and methods of earlier work, 
which was good work where any attempis 
were made to obtain adequate and suita- 
ble lighting. It is not true that good 
lighting has not been achieved earlier by 
empirical methods. We to-day are simply 
in a position to do more efficiently what 
the masters have done in spite of their 
manifest limitations. This branch of il- 
luminating engineering is unquestionably 
an art, and only a science in so far as an 
art is scientific in its method. The ques- 
tion of the proper location and arrange- 
ment of fixtures then resolves itself into 
the question of the way in which the de- 
sign is to be seen. The proportions of 
the structure, its constructive lines and 
the points where they originate and end— 
these are to be brought out in relative 
prominence, and to do this properly the 
individual responsible for the lighting 
must be able to discern and select these 
features and modify his illumination ac- 
cordingly. 

The author then presented several ex- 
amples of the use of historic precedent 
in illumination and showed drawings of 
fixtures thought suitable for various pur- 
The archeologist has presented us 
variety of 


poses. 
with an almost infinite 
Roman lamps and stands of exquisite 
design. Some of these were described, as 
well as adaptations of them to modern 
methods. Only by such historical study 
did he think that we can learn the nature 
of the ideal which the great masters of 
architecture sought to embody in their 
work, and only as we succeed in making 
this ideal our own can we hope to ex- 
press in our efforts the truth of archi- 
tectural beauty. 

The author closed with a word or two 
regarding the physiological effects of ar- 
tificial illumination. He believes that no 
architectural design, conceived in the right 
spirit and properly executed, can demand 
any suitable artificial illumination that is 
injurious in the optical sense. The rea- 
sons for this lie deeper than the physiolo- 
ey of the eye can lead us, and have to do 
also with visual perception and psycholo- 
gy. Artistic illumination is, ipso facto, 
good illumination. No illumination can 
be artistic that is not conceived as a fea- 
ture of a truly artistic design. 

The discussion of the paper was opened 
by L. B. Marks, who, while expressing his 
general agreement with the author’s 
theme, took issue with him on a number 
of points. He said that certain buildings 
are purely utilitarian and in no sense 
esthetic. Hence there is no necessity to 


consider the esthetic feeling when laying 
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out their illumination. 
is intended to supply light, it should be 
designed with this idea in view, and no 
wsthetic feeling should be allowed to 


Since a fixture 


make it an inefficient fixture. Where il- 
lumination is to be useful, the esthetic 
consideration takes second place. When 
it is desired to maintain old traditions, 
the wsthetic sidé should be considered, 
but these ideas should be changed when 
necessary and discarded when not good. 
Mr. Marks took issue with the author’s 
statement that illumination is not a ques- 
tion of foot-candles; it is, although the 
quality of lighting must also be consid- 
ered. Illuminating science is to-day produc- 
ing definite methods of treatment, while 
the old empirical methods were only 
occasionally successful. It is thought that 
one of the difficulties at the present time 
is due to the neglect on the part of the 
architect to consider the artificial illumi- 
nation of his buildings until its design 
Marks 
criticized certain of the fixtures shown by 
Mr. Jones, pointing out how they might 
be improved, and concluded by saying that 
artistic illumination is not necessarily 
good physiologically. 

S. W. Jones discussed the paper from 
the viewpoint of the architect, expressing 


is practically completed. Mr. 


agreement with the author’s opinions. He 
said there are two classes of buildings to- 
day: the modern office building or sky- 
scraper, and buildings of historic design. 
For the first class, efficient lighting is ¢ 
prime consideration; for the second the 
architect is best fitted to design the il- 
lumination. He called attention to one 
figure in the paper, saying that sufficient 
illumination would have been secured by 
half the number of lamps on each chande- 
her, but the design of the latter had to 
be massive in order to be in harmony with 
the room, which made it necessary to place 
an excessive number of lamps upon it. 
Mr. Jones concluded by saying that the 
engineer, as usually trained, is not fitted 
to design the illumination of a historically 
designed building; it is for the architect 
to decide what illumination is to be used. 
The illuminating engineer blunders when 
he tries to apply commercial methods to 
other buildings. 

L. R. Hopton discussed the difficul- 
ties of fixture design from a fixture 
man’s standpoint and contended that fix- 
ture designers have used good judgment 
and good methods in their work, and that 
the blunders of a few should not be visited 
upon the entire fraternity. 

W. S. Kellogg said that it is always 
necessary to bear in mind the artistic 
principle of beauty. Fixtures must be in 
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harmony with the building and the ar- 
chitect must be the judge of what is de- 
He thought that it is the question 
of the quantity, rather than the quality, 
of the lighting which controls the illumi- 
nating engineer, while the reverse should 
be the case. Mr. Kellogg said that much 
of the difficulty in the present situation 
has been due to the increasing intensity 
of the units of illumination. These, he 
thinks, are too large; that even the or- 
dinary lamp would be better if it had an 
intensity of eight rather than sixteen 
candles. 

V. R. Lansingh expressed his agreement 
in general with the ideas put forth in the 
paper; for much work the illuminating 
engineer should have an artistic feeling; 
yet in nine out of ten cases the illumina- 
tion should be purely useful. In_ these 
cases the artistic considerations do not 
control; in the others they come first. 
But even here engineering principles 
should be applied in order to reduce the 
expense of the lighting. 


sired. 


Smaller lamps 
are, in general, good, but the objection to 
them is the increased cost of installation 
and operation. 

G. H. Stickney also expressed apprecia- 
tion of the argument of the paper, but 
thought it was somewhat idealistic, with 
a tendency to go to extremes. He dis- 
cussed briefly the various kinds of illumi- 
nating problems that come up, showing 
how they necessarily influence the method 
of treatment. 

E. L. Elliott said that the difficulty to- 
dav is due to the fact that the architect 
and the illuminating engineer are working 
in fields which overlap. There is a neutral 
ground where they must necessarily work 
together for the best results. Due to this, 
each should endeavor to understand the 
position of the other, to be able to see ihe 
problem as the other sees it. When this 
has been brought about, then each will be 
able to go over into the field belonging 
strictly to the other and appreciate the 
work which the latter is doing. He rather 
disagreed with the author in holding that 
we should follow the ideals of the ancients. 
The old buildings were simple in con- 
struction and for simple purposes; the 
office building to-day is infinitely more 
complex. It is designed for purely utili- 
tarian purposes and hence the methods of 
illumination employed should not be re- 
stricted by old practice. Mr. Elliott said 
that many of our modern buildings for 
libraries and schools are designed from 
ancient models where the lighting was un- 
important, and yet these are the very 
buildings which to-day need the most il- 
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lumination. He thought that in many 
cases the esthetic principles must be sub- 
sidiary to the principles of illumination ; 
ihat everything must have some purpose; 
and since a fixture is placed in a room 
for supplying light, its purpose must be 
eyident. The fixture is not itself a part 
of the room and need not be massive, al- 
though the furnishings of the room are. 
Old fixtures were intended to support 
‘laming lamps, and to copy them to-day 
is not only to neglect modern advance, but 
actually to present an untruth. We should 
not continue to imitate old designs with- 
it creating. 

Due to the lateness of the hour, Mr. 
Jones closed the discussion briefly. He 
alled attention, however, to the fact that 
lis paper was, as stated in it, limited to a 
consideration of structures making an ap- 
peal to the sense of beauty. He said that 
ithe reasons for following old traditions lie 
deep. Beauty aetually has an effect on the 
morals of the community, and only by in- 
creasing the wsthetie feeling of the peo- 
Je is it possible to raise them morally. 
He said, in reply to Mr. Elliott, that a 
lighting fixture is part of a room, since it 
is there in the daytime as well as at night. 
and hence it must be in harmony with the 
other furnishings. Others who took part 
in the discussion were A. J. Marshall and 
J. C, Codman. 

The meeting was then adjourned. 


ys 


Municipal Lighting for 
Montreal. 


Estimates upon the cost of construction 





and operation of a municipal lighting 
ant for Montreal, Quebec, were ordered 
ast July and have been prepared by 
Messrs. Ross & Holgate, electrical engi- 
neers. The report says that the city would 
need to rebuild the present incinerator 
plant at a cost of $102,960. To this would 
be added the cost of an electrical plant, 
t $182,110, making a total capital cost 

{ $285,070. 
» $65,143, from which would be deducted 
ihe expense of operating the present in- 
‘nerator, amounting to $13,324, leaving 
i balance of $51,819. The city would 
have at its disposal 33 30 horse-power dur- 
ing twelve hours of the day, which, valued 
at $30 per horse-power, would amount to 
$9,900. Deducting this from the forego- 
ing, a balance of $41,919 would remain as 
the cost of lighting. This distributed over 
733 are lights would give a cost of $57.18 
per light. The city now pays $60 a light. 
The engineers conclude that the garbage 
of the city has more than sufficient heat 
value to generate all the power required 
for lighting purposes. 


The operating cost would 
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THE CHANGE IN THE RESISTANCE OF 
METALS AT VERY LOW TEMPERA- 
TURES AND THE INFLUENCE EX- 
ERTED ON IT BY SMALL AMOUNTS 
OF ADMIXTURES.' 


BY PROFESSOR H. KAMERLINGH ONNES 
AND J. CLAY. 


In a previous communication the au- 
thors called attention to the changes of 
resistance with temperature which plati- 
num wires show at the low temperatures 
reached with liquid hydrogen. Such dif- 
ferences were still more pronounced for 
different gold wires which we investigated. 
With this metal we investigated the in- 
fluence of small amounts of admixture, 
as we thought that the gold resistance 
thermometer would be preferable to the 
platinum resistance thermometer. 

As to the change of the specific re- 
sistance for the pure metals reduced to 
the normal state, attention is drawn to 
the temperature at the point of inflection 
d*r/dT* = 0, the temperature of the point 
of proportionality dr/dT = r/T’, and the 
temperatures of the minimum dr/dT = 0. 
The investigation of these points is only 
possible by the aid of liquid hydrogen. 
Only in some cases—and even then the 
purity of the metal is open to doubt— 
the point of inflection, whose existence 
was indicated by Dewar, was found high 
enough to be ascertained without meas- 
urements for hydrogen temperatures. For 
metals in the purest and normal state the 
point of proportionality lies probably be- 
low the temperatures which are to be 
reached with liquid hydrogen. Our meas- 
urements indicate that as a metal is 
brought to a purer and more normal state, 
the point of proportionality is found to be 
lower. The metal wire which came near- 
est to the ideal state was one of our gold 
wires. Even at the lowest temperature 
the point of proportionality was not vet 
reached for that wire. Probably Dewar’s 
wires were further removed from this ideal 
state. 

xold—The different samples of pure 
gold were all supplied by Dr. C. Hoitsema. 
With two exceptions the wires were all 
treated in exactly the same way, drawn 
out by Herzus to 0.1 millimetre diame- 
ter, and treated at every pull with dilute 
sulphuric acid and nitric acid. The gold 
wire Au,, was drawn in a different way 
and made very impure. The exact amount 
has not yet been ascertained. 

The wire Au, contained 0.03 per cent 
impurities. As to the wires Au,, Au, 
and Aun, Dr. Hoitsema found about 0. 015 








1 Extract made by the Electrician, London, -- a paper 
read at the Royal Academy, Amsterdam, Septembei 28, 
1907, 
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per cent admixture for Au,,, and about 
0.005 per cent admixture for Au,, and 
Au,. <Au,,, was made of an alloy which, 
after the wire had been remelted, con- 
tained 0.4 per cent admixture (probably 
chiefly silver). Wound round the same 
glass cylinder, all wires except Au, and 
Au,g: Were heated at the same time in an 
annealing furnace for a long time, and 
slowly cooled, as had also been done with 
Au, and Au,,;,,s0 that they were perfectly 
malleable. Table I gives some of the re- 
sults obtained, the resistances 


being ex- 
pressed in terms of 0 degree as unity. 


TABLE. I. 
Temp Au, AUyy, Ay Auy;, Auy AU gg. 
ce 1 1 an 1 1 1 
—103.83 0.59601 0 59389 0.59306 0.64827 0.60545 0.64549 


—183.00, 0.27653 0.27177 0.27096 0.37053 0.80070 0.387099 
—2 5.34 0.14058 0.13407 0.13337 0.16822 0.16681 ae 
— 252.93 0.01662 0.098743 0 008103 0.13669 0.01554 0.130°42 
—2 8.81 0.01095 0.004265 0.00360! 0.13241 0.03982 0.13288 
{-261] ened 0.002713 .... ones baa 
[-262] tee. 0.002257 0.002526 


To facilitate comparison we may ob- 
serve that Dewar found 0.03290, whereas 
we found 0.008103 at — 252.93° for Au,. 

Some of the figures for mercury, silver 
and lead are given in Table II. The mer- 
cury was doubly distilled, the silver con- 
tained 0.18 per cent impurity, and the 
lead probably not more than 0.015 per 
cent. 











TABLE II. 
| 
Mercury. Silver. Lead. 
Resis- Resis- Resis- 

Temp. tance. Temp. tance Temp. tance. 

ae 97.126 99. 76° 1.41089 + 16.33° 1.0652 
—183.00 7.2650 0 1 0 1 
—197.87 6 0103 —103.81 0 58087 —103 63 0.59548 
— 205.01 5.3000 -—183 57 0.24679 —183.65 | 0.29439 
—215 34 4.5057 — 204 67 0.15528 —216 61 0.17129 
—252.93 1.2613 —252.92 0.008913 —255 0? 0.02314 


— 258.81 0.7534 — 259 22 0.006242) —258.70 9.01811 
| 


a ere 
International Electrical Ex- 
position at Marseilles. 

An international exposition of the ap- 
plications of electricity will be opened at 
Marseilles, France, April 19, 1908, and 
will run until October 31. This is under 
the patronage of the municipality and 
of the Chamber of Commerce of that city. 

The exposition will be held at Pare du 
Rond-Point du P rado. Departments for 
all applications of electricity have been 
created. The exposition will be under the 
direction of General Commissioners H. 
Dubs and G. Cordier. The direction of 
the foreign division of the exposition will 
be conducted by E. Thurnauer. Offices 
have been opened at 52 Boulevard Louis- 
Salvator, Marseilles, and 63 Boulevard 
Haussmann, Paris. 
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American Institute of Elec- 

trical Engineers. 

The two hundred and_ twenty-third 
meeting of the American Institute of 
Electrical Engineers was held in the audi- 
torium of the Engineering Societies 
Building, New Yark, December 13, when 
three papers dealing with several problems 
of power-house operation and design were 
read and discussed. The first to be pre- 
sented was by Walter S. Finlay, Jr., en- 
titled “The Ratio of Heating Surface to 
Grate Surface as a Factor in Power Plant 
Design.” The author discusses the prob- 
lem of selecting suitable boilers and fur- 
naces, and presents a number of curves, 
showing how the various factors entering 
into the problem are affected by the load- 
factor. He then deseribes an interesting 
boiler setting adopted for eighteen boilers 
in the Fifty-ninth street station of the 
Interborough Rapid Transit Company, of 
New York. A second furnace was added 
to each boiler, under the mud-drum, the 
new stoker having an area about eighty 
per cent of that of the old. Both stokers are 
of the Roney type. The author gives the 
results of firing with both of these fur- 
naces and compares the performance of 
the boiler when thus operated with its 
original performance with the single fur- 
nace. The output of the boiler was con- 
siderably increased, while its efficiency re- 
This ar- 


considerable 


mained practically constant. 
effect a 
saving in boiler-room area and hence re- 


rangement should 
duce a number of factors entering into the 
The cost of the 
boiler house itself may be reduced about 


cost of the installation. 


forty per cent; the boilers may be reduced 
fifty per cent; the piping forty per cent; 
the cost of the stokers remains the same, 
there being two to each boiler; the coal- 
handling apparatus 
fifteen per cent in cost, due to the con- 


may be reduced 
densation of the boiler room; the remain- 
ing factors of the boiler house will not be 
changed. This results in a total cost 
of the boiler house of $101.47 per kilowatt 
of station output. The cost for a single 
grate equipment for an equivalent output 
was estimated to be $125 per kilowatt out- 
put of the station, showing that altogether 
a saving of 19.6 per cent of the first 
cost of the plant is made by the double- 
furnace arrangement. For a plant cost- 
ing, with a single boiler equipment, about 
$150 per kilowatt output, a saving of 20.8 
per cent will be made by using the double- 
furnace arrangement. 

The second paper, by Henry W. Wait, 
was entitled “An Exhaust Steam Turbine 
Plant.” This describes in some detail the 
exhaust steam turbine and steam accumu- 
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lator installed in the Wisconsin Steel 
Company’s mill at South Chicago. This 
is probably the first application of the 
Rateau low-pressure turbine and steam ac- 
cumulator or regenerator in this couniry. 
The steam used comes from a double-cyl- 
inder engine of the rolling-mill type, the 
evlinders being forty-two by sixty inches. 
The work is rather irregular, but the en- 
gine is stopped or practically idle twenty 
per cent of the time. The average horse- 
power when actually running is a little 
over 1,000, while the average if distrib- 
uted over the entire time would be 820. 
Figuring back from the total steam con- 
sumption, it was found that the engine 
uses sixty-four pounds of steam per aver- 
age indicated horse-power per hour, or 
fifty-four pounds during the actual run- 
ning. 

The steam accumulator and accessory 
appliances are described in considerable 
detail, as are also the turbine and the gen- 
erators which are directly coupled to it. 
These are direct-current machines of the 
usual type, built somewhat solidly, and are 
provided with commutating poles to adapt 
them to steam turbine speeds. Each ma- 
chine is rated at 250 kilowatts, the press- 
ure developed being 250 volts. The au- 
thor gives curves showing the perform- 
ance of this steam unit turbine system and 
says that the general result of the instal- 
lation was that it has enabled the mill to 


shut down two 250-kilowatt engine- 
driven generators which formerly op- 


erated the mill and for a long time the 
turbine carried the entire electrical load. 
Recent additions of electrically 
driven machinery have made it necessary 
to run one of these older units occasion- 
ally to help out the turbine. It is esti- 
mated that the total cost of the power pro- 
duced by the turbine is 0.299 cent per 
kilowatt-hour; the fixed charges used in 
computing this cost are on a basis of $80 
per kilowatt. The total operating ex- 
pense of the turbine is said to be 0.087 
cent per kilowatt-hour, no charge being 
made for the steam utilized. The author 
points out that the low-pressure steam 
turbine and accumulator are suitable for 
other classes of work and should give par- 
ticularly good results when used in con- 
nection with large mining hoists, where 
the load on the engine is irregular. He 
points out that also a great saving can 
be effected in connection with continuous- 
running engines, as such a system may be 
used to increase the power of such en- 
gines, even when running condensing. 
The third paper was by C. O. Mailloux, 
and was entitled, “The Westover Carbon- 
Dioxide Recorder.” This discusses the ad- 


more 
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vantages of checking boiler performance 
by watching the percentage of carbon- 
dioxide in the flue gases. The Orsat ap- 
paratus is described and the one developed 
by H. J. Westover. The latter embodies 
features desirable from the 
point of view of the boiler-room man- 
ager, which intended to 
somewhtt rugged mechanically and do 
away with the necessity of technical 
knowledge on the part of the attendant. 
The author points out that one of the 


some new 


are make it 


lessons taught by the carbon-dioxide re- 
corder is the necessity for more frequent 
adjustment of the furnace damper anid 
the adjustment should usually be less at 
a time than heretofore. Admitting the 
necessity for this, the question of finding 
means for doing it properly and cheaply 
is assuming some importance. The au- 
tomatic damper control should be valua- 
ble, and the logical way to control this 
would be by means of the carbon-dioxide 
recorder. T’o do so is not easy, but the 
results which have, up to this time, been 
attained in an attempt at solution are 
encouraging. 

The papers were discussed somewhat 
fully by those present, and a number of 
written communications were received 
which could not be read due to the late- 
ness of the hour. ‘The discussion 
opened by Dr. J. A. Holmes, of the 
United States Geological Survey, who has 
been in charge of the fuel tests begun at 
the St. Louis Exposition, which have 
been carried on by the department since 
that time. Dr. Holmes did not take up 
specifically any one of the papers which 
had read, but dwelt somewhat at 
length upon the general question of fuel 
economy; the importance of this to the 
country; the danger of exhausting our 
supplies; the 
fuels which are now neglected; and he 
showed that one of the most important 
problems confronting us is to bring the 
general public to a realization of the ne- 
cessity for economy in the use of fuels. 
He showed also what steps the Govern- 
ment is taking to develop and _ preserve 
our fuel resources, particularly the for- 
ests which are so heavily damaged each 
year from fires. 

Dr. Charles E. Lucke discussed Mr. 
Finlay’s paper somewhat fully. He did 
not agree entirely with the author that 
the boiler efficiency of the two-furnace 
installation is the same as that of the sin- 
gle-furnace arrangement. He pointed out 


Was 


been 


possibilities of utilizing 


that the addition of the second furnace 
should increase the temperature of the 
escaping flue gases. 
means a decrease in boiler efficiency. 


This, of course, 
He 

















Sey. in Meaaasheoaear ei 


i 





December 21, 1907. 


did not see how burning seventy-four per 
cent more coal under the boiler could be 
done without some change in the boiler 
ciiciency. If this were actually the case 
vould constitute a criticism of the fur- 
nace, and not of the boiler, so that the for- 
ner should come in for a critical exam!- 
nation. 
\Ibert A. Cary also discussed Mr. Fin- 
‘s paper at considerable length, deal- 
particularly with the effect of varying 
ie area of the grate. He explained his 
vetiod of designing boiler plants, which 
consists in starting at the furnace, de- 
sivuing this to burn the required amount 
ot fuel, and then fitting the boiler to the 
furnace. The usual method is to select 
a voiler and then build a furnace to go 


wiih it. He gave results of a number of 
boiler trials, showing how attention to the 
design of the furnace affected the effi- 


ciency of the installation. In concluding 

his discussion, Mr. Cary described a two- 

furnace boiler-setting which he had de- 

igned as a modification of a suggestion 
id seen ten years ago. 

J. P. Sparrow thought that in Mr. 
Finlay’s paper undue prominence had 
been given to the question of grate area. 
There is considerable variation in_ this 
inatter in common practice. The ratio 
selected should, of course, depend upon 

‘ character of the load. He thought 
that Mr. Finlay’s comparison was hardiy 
fair, since he had taken a good perform- 
ance of the double-stoker arrangement 
ant a poor performance of the single 
sioker. The New York Edison Company 
has been conducting tests of furnaces 
where the rate of combustion is high, the 
results of which compared very favorably 

those given by Mr. Finlay. By 
tieans of forced draft forty-four pounds 
oal have been burned per square foot 
He thought 
at in eleetrie-lighting stations it is good 


erate surface per hour. 


‘actice to operate boilers at about fifteen 
‘cent above the rating and then to force 
m to carry the peaks of the load. The 
note of the situation lies in the in- 
crease of the rates of combustion, as this 
hears the same relation to construction 
aul fixed charges as Mr. Finlay’s in- 
crease of grate area. 

J. E. Moultrop discussed the paper in 
uch the same way, asking why it was that 
~0 little coal was burned on the single sto- 
er, An inspection of the results seems to 
dicate that the return of combustion 
ight have been increased, but probably 
not by installing a second stoker. He calls 
attention to some of the changes in the de- 
sign of the furnace necessitated by the ad- 
dition of the second stoker, and thought 
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that some of these changes might be bene- 
ficial, even were the second stoker not 
put in. Some of the new furnaces and the 
boilers of the Edison Illuminating Com- 
pany, of Boston, have been redesigned: 
the boiler has been raised fifteen inches 
higher than is usual; the stoker has been 
dropped nine inches and brought forward 
something over three feet. This gives a 
long ignition arch and a large combustion 
chamber and makes possible an economical 
increase in the rate of combustion. 

W. F. Wells said the ratio of heating 
surface to grate surface, although impor- 
tant,is a matter of secondary consideration. 
The first consideration should be given 
to the evaporation possible per square foot 
of heating surface consistent with com- 
Having determined 
this you can work back to the furnace and 
design that to burn the required amount 
of fuel. He described the changes which 


mercial economy. 


have been made in some of the furnace set- 
tings of the Brooklyn Edison Company's 
Sixty-sixth street station in whicli the fur- 
naces were extended and the grates en- 
larged. This, however, has been done not 
so much to increase the evaporation as to 
give increased economy. Similar changes 
have also been made at the Gold street 
station. 

Mr. Finlay closed the discussion, say- 
ing with regard to Mr. Moultrop’s sug- 
gestion that the furnace itself be increased, 
that this could not be done with the Ronev 
The combustion on this stoker 
can not be carried further than it is at 
present. He did not agree with Mr. Spar- 


stoker. 


row that undue prominence had_ been 
given to the size of the grate surface, as 
he stated particularly that this was simply 
one method of attacking the problem of 
combustion. He thought Mr. Wells’s state- 
ments also were in full agreement with his 
Professor Lucke’s criticisms, 
he thought, were chiefly theoretical and 
were answered fully by Rankin’s theory 


discussion. 


of heat exchange taking place in the boiler. 

A number of written discussions were 
received, which, due to the lateness of the 
hour, were presented by name only, and 
A brief ref- 


erence to each of these is given below: 


the meeting was adjourned. 


Francis Hodgkinson submitted a discus- 
sion of Mr. Wait’s paper, pointing out that 
the low-pressure steam turbine can not be 
expected to give equally good results every- 
where. However, low-pressure turbines 
can be made to operate with steam at jess 
than atmospheric pressure, and when thus 
used might show considerable saving even 
with the more efficient, types of engine. 

Walter T. Ray and Henry Kreisinger 
contributed a discussion of Mr, Finlay’s 
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paper in which the authors held that the 
empirical rules now used in designing 
boiler settings are hard to justify, that the 
possibilities of increasing the rate of heat 
transmission into boilers should be con- 
sidered and the thing to do is to work the 
boilers harder. The boiler is an efficient 
heat absorbent and if the problem of forc- 
ing the furnace efficiency is solved, the 
boiler will do its part. 

W. L. Abbot also discussed Mr. Fin- 
lay’s paper, expressing a difference of 
opinion in some points. He did not think 
that sufficient allowance had been made for 
the loss of fuel nor for the economizer. 
He pointed out that in many cases the 
size of the power-house is not determined 
by the number of boilers, and that the 
saving which Mr. Finlay allowed for this 
seemed to be too large. 

A. Bement said that there has been a 
growing realization of the advantages to 
be obtained from having available a large 
furnace capacity. He thought it was re- 
markable that the efficiency of the installa- 
tion described by Mr. Finlay should be 
varied so slightly by the addition of a 
second furnace. 

J. R. Bibbins pointed out some of the 
features touched upon by Mr. Wait, 
dwelling upon the difficulty of conducting 
tests of low-pressure turbines, particularly 
with respect to measuring the steam con- 
sumption. 
steam-turbine application resolves itself 
into two general classes: those in which 
the turbine uses the same quantity of 
steam as the primary motor, and those in 
which it is unable to do this. A peculiar 
instance of the first class is that of driv- 


He thought that low-pressure 


ing alternators by means of low-pressure 
turbines, the alternator being connected in 
parallel with that of the primary motor. 
In such cases no governor is needed upon 
the steam turbine except to prevent it from 
running away if the load is thrown off the 
turbine alternator. 

F. V. Henshaw, referring to Mr. Fin- 
lay’s paper, pointed out that neither heat- 
ing surface nor grate surface can have 
fixed values for different designs. They 
must be considered in connection with 
He emphasized the fact 
that the efficiency of the furnace may be 


specific cases. 
greatly modified by a slight change in the 
baffling surfaces. Engineers who have 
explored furnaces by means of thermo- 
couples have frequently found dead points 
where the boiler heating surface is prac- 
tically idle. He thought that in general 
the boiler plant offers the most promis- 
ing field for improvement in power sta- 
tion work and that the invention of a prac- 
tical carbon-dioxide recorder is a great 
help in this respect. 
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Variation of a Mass of Electrons in 
the Interior of the Atom. 

A short discussion of the possible varia- 
tion of the mass of electrons has been 
contributed to the French Academy of 
Sciences by H. Pellat. 
siders the effect of the magnetic field set 


The author con- 


up by each electron, due to its motion, 
These fields 


are at right angles to the plane in which 


upon neighboring electrons. 


the electrons move, and may be consid- 
ered to be of sufficient intensity to affect 
a neighboring electron appreciably only 
throughout a limited area around the elec- 
tron which sets it up. If these fields over- 
lap, each electron will exert a force upon 
the other which may tend to accelerate or 
to retard its motion. It is shown an- 
alytically that the direction and amount 
of this action depend upon the distance 
apart of the electrons and that the effect 
increases as they approach, reaching a 
maximum, and then again decreases. He 
points out that this may explain the phe- 
nomena noticed by Zeeman and Becquerel, 
which seem to require for their explana- 
tion the assumption that the corpuscles 
of an atom possess different masses. Of 
course, according to the electron theory, 
the mass of a corpuscle is a function of its 


velocity, and if the velocity be changed, as - 


has been suggested, the mass will nat- 
urally vary in the same way.—Translated 
[’Eclairage Elec- 
trique (Paris), November 30. 

@ 


Sensitiveness of Metal-Filament 
Lamps to Current Variations. 


and abstracted from 


A brief note, communicated by Herr 
Niethammer, calls attention to some ob- 
servations which he has made respecting 
the behavior of metal-filament lamps on 
He savs that 
variations of one or two per cent, and 


unsteady supply circuits. 


even less, are noticeable to the eye, par- 
ticularly when the lamps are operating 
from alternating-current systems, where 
batteries are not used for steadying the 
pressure, This is explained, as is well 
known, by the thinner filament, as com- 
pared with carbon, and its small heat ca- 
pacity. To avoid the flickering it will be 
necessary for central stations supplying 
metal-filament lamps to maintain a more 
constant potential than when carbon 


lamps are used, if batteries are not em- 


ploved. Moreover, the intensity of the 
metallic filament varies noticeably on al- 
ternating currents of low frequency, which 
may be shown clearly in the following 
way: It is well known that the slippage 
of an alternating-current induction motor 
may be shown clearly if a white cross be 
drawn on a dise attached to the rotor of 
the motor and lighted from an are lamp 
supplied from the same circuit. The cross 
then viewed appears to turn backward. 
Replacing the are lamp by an ordinary 
twenty-five-candle-power carbon — lamp 
causes the cross to disappear, as the varia- 
tion in candle-power of the lamp is not 
sufficient to bring it out in relief. If, 
however, a metal-filament lamp of the 
same candle-power be substituted for the 
carbon lamp, the movement of the cross 
is clearly seen.—Translated and abstracted 
from Elektrotechnik und Maschinenbau 
(Vienna), November 24. 


e 


Cost of Operation of Steam-Turbine 
and Gas-Engine Stations. 


Some estimates are given here by 
Leonard Andrews of the costs of gas-en- 
gine and steam-turbine plants. The size 
considered is one with a rating of 16,000 
kilowatts. The output at this station is 
assumed to be about 13,000 kilowatts, to 
handle which properly, with steam tur- 
bines, requires 4,000 kilowatt units. The 
author estimates that the cost per kilowatt 
of a steam-turbine plant of these dimen- 
sions, after allowing for all auxiliary ap- 
paratus and contingencies, is $65.50. Such 
a plant would be able to carry an overload 
To do 


the same work with gas engines an equip- 


of fifty per cent for a short time. 


ment consisting of eight 2,000-kilowatt 
engines, each able to carry ten per cent 
overload, would be satisfactory. The rela- 
tive costs of running the two systems are 
worked out and it is found that the gas- 
engine plant will produce one kilowait- 
hour with a net cost of fuel of 0.085 
cent. The cost of repairs to this plant 
would amount to 0.022 cent per kilowait- 
hour for the generating plant and 0.011 
cent for the producer maintenance; the 
cost of labor to 0.031 cent. The cost of 
oil and stores is 0.008 cent and the in- 
terest and depreciation 0.103 cent. This 
brings the total cost of operation per 


kilowatt-hour for the gas-engine plant to 
0.267 cent, while that of the steam-tur- 
bine plant is found to be 0.41 cent. The 
author then calls attention to the ad- 
vantages of gas engines when operated in 
connection with steam turbines, an ar- 
rangement which permits much of the 
heat loss of the gas engine to be saved 
and utilized by the turbines. He thinks 
that future competition in electrical 
heating plants will not be between tur- 
bines and reciprocating engines, nor be- 
tween turbines and gas engines, but be- 
tween reciprocating engines, with exhaust 
turbines, and turbines combined with gas 
engines.—Abstracted from the Electrica! 
Engineer (London), November 29. 
e 

A Registering Electric Seismograph. 

A description is given here by R. Gold- 
schmidt of a registering electric seismo- 
graph which has been devised for the ob- 
servatory of the University of Brussels, 
Belgium. An objection to the seismo- 
graph of the ordinary type is that the 
presence of an observer in its immediate 
vicinity may influence its action. This 
objection is removed if a device can be 
made to produce its record at a dis 
tance. For this purpose the present in- 
strument was constructed. It consists of 
a heavy weight suspended by a wire in the 
From the sides of this 
project four small bobbins of copper wire 
wound on iron cores, these being placed 
apart in the horizontal 
plane, the windings of the opposite bol- 
bins being connected in series. 


usual manner. 


ninety degrees 


Opposed 
to these coils, but supported on a rigid 
frame carried on the ground, are four 
other bobbins arranged so that the dis 
tance separating them from the coils on 
the weight may be adjusted nicely. 
Through the former coils are passed smal! 
alternating currents, which induce simi- 
lar currents in the coils on the bob. This 
effect sets up mechanical forces tending 
to repel the suspended coils; but since the 
action is opposite on the two sides, the 
effect is neutralized. The intensity of the 
current passing through the fixed coils, 
or, rather, it should be said, the coils sup- 
ported from the ground—since it is really 
these coils which move when the instru- 
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ment is in operation—depends partly upon 
the mutual induction existing between 
these coils and the opposed suspended 
coils. This induction varies, of course, 
with the distance separating the two 
of each pair, so that when a 
movement of the ground causes a re- 
lative displacement between these coils, 
the currents will be caused to vary. 
‘yhese variations in current may be 
used for registering the motion of the 
earth, at any convenient point, the cur- 
renis being passed through suitable gal- 
yanometers or other devices. This ar- 
rangement resolves the horizontal motion 
of the earth into two components, which 
are registered continuously on a roll of 
paper. A vertical movement can, if de- 
sired, be registered in the same way by 
placing another pair of coils in a vertical 
position.—Translated and abstracted from 
the Bulletin of the Société Belge D’Elec- 
iriciens (Brussels), November. 
e 
A Modern Garage. 


wa 


CO 


A modern garage has been opened in 
London by the Electromobile Company, 
which is probably one of the most com- 
plete institutions of its kind. The build- 
ing is eighty feet wide and 350 feet long, 
and comprises a basement, ground and 
second floors, with an asphalt roof, which 
is used for washing cars in summer. The 
cutire structure is of steel and concrete. 
Telephonie communication is provided 
throughout’ the entire building. The ecar- 
riage entrance is on the ground floor, 
where there is an office for the time- 
keeper and yard-foreman and a telephone 
box, and immediately opposite this are 
two hydraulic lifts for removing the bat- 
cries from the car. The cars, as they 
come in, are run over the elevators, which 
rise from below, containing a low truck. 
The batteries are dropped from the car 
and lowered to the basement, where they 

re wheeled into position for recharging. 
The car is then run on a traveling plat- 
form, by means of which it can be trans- 
ferred to any part of the building. There 
are three hydraulic elevators for carry- 
ing cars to any of the floors of the build- 
ing. On the first floor there are two trans- 
‘er tables to serve all parts of the floor, 
taking the cars to the repair shop or to 
the inspection pit. The latter is a long 
pit bridged by a number of steel chan- 
nels placed so as to accommodate the 
wheels of the cars. Thirty cars can be in- 
spected at once on these pits and the re- 
pair men can pass easily to any part of 
the pit. In one part of this floor there is 
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a steel door mounted in sections, which 
enables any body to be lifted off the chas- 
sis. The dynamo room is in the basement 
and contains three ninety-kilowatt moior- 
generators and one of thirty kilowatts. 
Each generator is capable of developing 
140 volts, though the usual maximum Js 
115. The motors of these units are com- 
pound-wound and both motors and gen- 
erators are provided with field regulators. 
A complete switchboard is provided for 
these machines. The batteries used on the 
cars consist of forty-five cells, having a 
capacity of 160 ampere-hours with a 
thirty-ampere rate of discharge. Each 
cell weighs twenty-two pounds. They are 
contained in ebonite boxes and the whole 
included in an iron-bound teak crate, 
weighing in all 1,100 pounds. The sys- 
tem for watching the performance of ihe 
batteries has been worked out elaborately. 
Commencing with the charge of the ‘at- 
tery, a card is filled out, on which is re- 
corded the voltage on open circuit and the 
voltage on closed circuit at the end of the 
charge. This card accompanies the bat- 
tery, and on it are noted the time of leay- 
ing the garage, the driver of the car, -and 
the customer. 
is tested for open and closed circuit-volt- 


Upon its return the battery 


age and current, which are noted on the 
card, as well as the number of miles made 
by the car. These cards are kept on file, 
thus giving the complete history of each 
battery; and they also enable the life of 
the tires to be determined. It is found 
that the cost of operating these cars on 
a basis of two miles per kilowatt-hour is 
less than two cents per mile for the en- 
ergy, and that the cost of maintenance 
of the batteries is less than that of the 
tires—Abstracted from the Electrical Re- 
view (London), November 29. 

. 
Electromagnetic-Brake Tests at 
Leeds, England. 

Some interesting tests of a new elec- 
tromagnetic brake have been made on the 


Leeds (England) Corporation Tram- 
ways. The trials were made with a 


double-deck car on a hill about a quarter 
of a mile long, the steepest portion of 
which was at a grade of one in 8.4. It 
was at this point that the trials were 
made, this stretch of the track being about 
one furlong in length. The brake con- 
sists of a magnetic track brake placed be- 
tween the two wheels of the truck and 
linked mechanically to two other track 
brakes placed between the magnetic brake 
and the wheels, and rather close to the 
latter. These are connected by links to 
the axle boxes and by a toggle to arms 
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extending from the support of the mag- 
netic brake. The latter is brought into 
action either by throwing it in circuit 
with the motors caused to run as dynamos, 
or by connecting it directly across the 
trolley; while, if both of these sources of 
current should fail, it is possible to apply 
the two other track brakes mechanically. 
The object of this arrangement is to 
use the electromagnetic brake in con- 
junction with the motors for all service 
stops. This arrangement is also suitable 
for emergency braking and for drifting 
down grade. Should this power fail, a 
switch on a canopy of the platform al- 
lows the motorman to use the system as 
an emergency brake. The manual ar- 
rangement of applying the brakes may not 
only be used effectively in case both 
other methods fail, but it is a suitable 
way for applying the brakes for con- 
trolling the speed on down-grades. A 
large number of tests have been made with 
this brake, which seem to indicate that it 
is unusually effective. When this car 
was running down hill at a speed of 22.5 
miles an hour an attempt to control the 
speed without applying the track brake 
was not successful. This was done by 
utilizing the braking power of the motors, 
but the wheels skidded almost continu- 
ously for about 150 yards, until the bot- 
tom of the hill was reached. With a 
lower speed of nineteen miles an hour the 
With the ear 
going down the hill at 11.6 miles an 
hour, the mechanical brake, operated by 
the canopy switch, brought it to a stop 
in 104 feet. At fifteen miles an hour the 
car was stopped in 229 feet. The current 
taken by the magnet was thirty-nine am- 
With the car running at eighteen 
miles an hour, and the brake operated 
from the motors only, the former was 
brought to a stop in sixty-four feet. At 
25.5 miles an hour it was brought to a 
standstill in 198 feet. With this arrange- 
ment the maximum kick of the ammeter 
in circuit with the motors in the brake 
was 110 on the scale. Running down 
the hill with the manual brake applied so 
as to control the speed, bringing the elec- 
tromagnetic brake into action, brought 
the car to a very sudden stop. Some of 
the advantages claimed for this brake are 
the avoiding of the wear on the car 
wheels, the absence of heating of the 
latter, and the fact that when the brake is 
applied to the track it takes part of the 
weight off the wheels and thus limits the 
current which may be drawn from the 
motors by the brake.—Abstracted from 
the Electrician (London), November 29. 


same result was obtained. 


peres. 
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A New Line of Wood Cutout 
Cabinets. 


A new line of wood cutout cabinets, 


manufactured by the Ashland Electric 








OvTSIDE VIEW OF CABINET, SHOWING METAL 


CLIP WITH PERFORATIONS. 


Company, 195 West Division street, Chi- 
cago, Ill., is shown in the accompanying 
illustrations. These cabinets are solidly 


built and lined with asbestos, so as to 








INSIDE AND OUTSIDE VIEWS OF METAL CLIP. 


meet the severest requirements. Metal 
clips are provided, fastened to the top and 
bottom of the door, which not only prevent 
the latter from warping, but insure its al- 
ways fitting snugly in the box. The illus- 
trations show the construction of these 


clips and the method of attaching them to 


the door. The boxes are made in various 








INSIDE VIEW OF CABINET Door. 


sizes, from eight by six by three inches up 
to twelve by thirty by three inches. 
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The “Ideal” Band-Saw 
Sharpener. 

The accompanying illustration shows a 
band-saw sharpener intended for the use 
of smaller factories where the more ex- 
pensive automatic sharpeners are seldom 
available. Factories which have occasion 
to sharpen but one or two saws a week 





ean not afford to in- 
stall expensive sharp- 


eners, and still rely 
largely upon — hand- 
sharpening. The 


“Ideal” sharpener is 
intended to fill the 
wants of such users. 
The 
the sharpener is auto- 
matic, in that, at each 


operation of 


revolution of the file 
shaft, the rotary file is 
drawn back from en- 
gagement with the 
tooth, automatically 
dropped back, and just as the smooth 
portion of its circumference — reaches 
the saw, it moves the saw along for 
the next tooth. The amount of this move- 
ment is regulated by the size of the saw- 
tooth, through a thumb-screw. The file 
cuts to a certain depth only at each revo- 
lution, a feature which insures accurate 


and even teeth. 





THe ‘‘ IpEAL” BAND-SAW SHARPENER. 


Although the vise grips the saw sufii- 
ciently rigidly for sharpening, the jaws are 
held together by spring pressure, whic’) 
allows the saw to slip through them in or- 
der to bring the next tooth into position. 
This feature also permits saws with un- 
even or thick welds to be sharpened wit|:- 
out any trouble. 

The design of the sharpener has been 
made as simple and durable as possible. 


fa 


The operation is simple, as all that 
necessary is to place the saw in the vise 
and start the machine. 
that its use saves from one-half to three- 
quarters of the time required to sharpen 
saws by hand. 

The “Ideal” sharpener is manufactured 
by the Rotary File and Machine Company, 
589 Kent avenue, Brooklyn, N. Y. 


The maker states 
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Great Northern Railway 
Orders Electric Loco- 
motives. 

The Great Northern Railway Company 
has placed orders with the General Elec- 





trie Company for four 100-ton electric lo- 
comotives for hauling trains through the 
Cascade Tunnel, in Washington. Each loco- 








motive will be capable of hauling a 1,000- 
ton train at a speed of fifteen miles per 
hour on a two-per-cent grade. The in- 
stallation will be the first to employ three- 
phase motors for railway service in this 
country, and it is stated that the locomo- 
tives will be much larger and more pow- 
erful than any now used on European 
three-phase roads. 
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The “All-in-One” Wall 
Cases. 

The great increase in the use of flexible 
ducts in construction work during the last 
few years has created an insistent demand 
for switch and wall cases adapted to all 
<orts of conditions. To meet this de- 
niaud the manufacturer of the “All-in- 
‘me” wall case has made a very careful 

udy of constructors’ demands, getting 

opinion and advice of hundreds of 
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* ALL-rN-ONE” WALL CASE FOR FLEXIBLE TEX- 
TILE Ducts, FoR WorK 1N OLD LaTH AND 
PLASTER. 
ihe most important contractors in this 
country. The result has been a system 
of wall cases adapted to a very wide range 
requirements, which are illustrated by 
four different styles shown in ac- 
These show 
The boxes, 


LI1e 
companying — illustrations. 

single and two-gang boxes. 
however, are made up to four gangs, and 
five and six-gang boxes are being prepared. 
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WALL Cask FOR FLEXIBLE METAL Dwct. 


This line of wall cases fits all standard 
switches now on the market. The cases 
are novel, being drawn from a solid piece 
of steel. The fastening ears, on all but 
the adjustable-lug boxes, are made from 
ihe same piece of steel as the wall case. 
Wall cases Nos. 1475, 1476, 1477, 
1478 and 1479 are particularly adapted 
for “Circular Loom,” “ Flexduct,” ete., 
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for use on old lath and plaster work. 
They fit all standard switches now on the 
market. The lugs or ears on the wall 
vases are drawn flush with the top, and 
as they sink into the plaster bring the 


plate in the right position when finished. 
They are provided with eight knockout 


four in the bottom and two in each 
Locking clamps are provided when 


holes, 
end. 


Watt Cask FOR FLEXIBLE TEXTILE Duct FOR 
Work IN NEW OR OLD LATH AND PLASTER. 


ordered. A spacing block is provided 
where it is desired to dig the plaster away 
and attach the ears directly to the lath. 

Wall cases Nos. 1745, 1746, 1747 and 
1748 are suited for all styles of flexible 
textile conductors, as “Flexduet,” “Cireu- 
They are provided in 
with an ad- 


lar Loom,” ete. 
place of the fixed flush lug 





WALL CASE SHOWING METHOD OF KUNNING THE 
Metau Duct. 


justable lug. The bottom of the lug is 
flush with the bottom of the wall case, 
allowing the former to extend into the 
plate when used for old work. If it is 
desired to use it for new work, loosening 
one screw permits the immediate reversal 
of the lugs into the seven-eighths-inch po- 
sition, where they are securely locked in 
place by a half turn of the same screw. 
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There is no opportunity for losing the 
screws and pins, and the adjustment is 
made in a few seconds. These cases are 
provided with knockouts in the ends and 
the bottom, and with locking plates when 
so ordered. They will fit any standard 
switch now on the market. 

Wall case No. 1731 is especially novel 
in its construction, and is designed par- 
ticularly for B-X cable and flexible metal 





WALL Case, witn LuGs, ADJUSTED FOR FLEXT- 
BLE TEXTILE Duct WorK IN NEW PLASTER. 


ducts. It is provided with an adjustable 
lug for old or new work the same as 
No. 1475, but the knockouts are made 


diagonally through the corners of the 
box so that the flexible metal duci, 
which will bend only on a fairly 


large radius, can be drawn through a 


two-inch by three-inch hole in a_par- 
tition. 
the duct through the bottom of the case. 


As it is pushed back into the wall the duct 


This is accomplished by pulling 





WALL CASE FOR STIFF PIPE Work. 


describes an are through the corner of the 
wall case and is held flat on the bottom 
by a special round-edged clamp, answering 
the purpose of a bushing. 

Wall case No. 1738 is adapted to special 
cases when stiff pipes are employed. It 
consists of a case similar to the others, ex- 
cept that there are no lugs or ears, as the 
box is held by the pipe. Through the ends 
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and the bottom are pierced knockouts that 
can be removed and into which a fixed 
nipple can be inserted, making an inte- 
gral wall case which can be secured on 
the pipe coupling. 

The wall case is the same size through- 
out, closely fitting the switch. It is par- 
ticularly adapted to enameled brickwork 
and other situations where enlarged bot- 
tom wall cases can not be properly finished 
over. 

These wall cases are manufactured and 
sold by the Marshall Electric Manufac- 
turing Company, of Boston, Mass. 

a 


Induction Motors for Copper 
and Brass Rolling Millis. 
The new plant of the Buffalo Copper 
and Brass Rolling Mills at Black Rock 
Station, N. Y., will be driven by means of 
induction motors supplied with power 
transmitted from Niagara. For driving 
the rolls three Allis-Chalmers motors will 
be used: one of 500 horse-power for the 
main rolls and two of 250 horse-power for 
All three motors are 


the finishing rolls. 





ALLis-CHALMERS INDUCTION Motor INstALLED 
AT THE BUFFALO COPPER AND Brass ROLL- 
ING MILLS. 


of the wound rotor type, designed to op- 
erate at twenty-five cycles, 2,300 volts. 
The 500-horse-power motor runs at 375 
revolutions per minute synchronous speed 
and the 230 horse-power at 500 revolu- 
tions per minute. The motors are con- 
nected to the rolls by means of flexible 
couplings. 

The illustration shows the 500-horse- 
power motor. The two 250-horse-power 
motors are of exactly similar design. The 
construction throughout is very substan- 
tial and suited to the exacting require- 
ments of rolling-mill work. The stator 
coils are placed in open slots and held in 
place by wedges, so that they can be read- 


ily removed. The stator core is provided 


with numerous ventilating ducts to al- 
low circulation of air through the core 
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and windings. The end connections of 
the stator coils are securely held where 
they project beyond the core. The stator 
yoke is of box-frame construction, the lam- 
inations being held in place by dovetail 
projections on the punchings. 

The rotor is provided with a_ three- 
phase Y-connected winding, connected to 
three cast-copper collector rings mounted 
on the shaft. The rings are outside the 
bearing housing so as to be readily accessi- 
ble, the leads from the winding being 
brought through a hole in the shaft. 

The rotor winding is made up of cop- 
per strip, having the conductors in the 
slots connected*at the ends by involute 
end connections securely held in place »y 
brass shields. The whole rotor construc- 
tion is such as to give thorough ventila- 
tion of all parts. The bearings are of the 
ring-oiling, self-aligning type. 

Zach motor is provided with a cast 
grid secondary starting resistance with 
an oil-immersed controlling switch for 
cutting the resistance out of circuit and 
sradually bringing the motor up to speed. 
A small part of this resistance is designed 
for continuous service, and can be left in 
circuit. 

B. J. Dashiells is consulting engineer in 
charge of the new construction and equip- 
ment, which will be used chiefly in the 
manufacture of copper sheets. 
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Novel Use of Electric Flat- 
Iron Heaters. 

It is not often that heating units from 
electric flat-irons are put to as severe a 
test as in the instance given below. The 
problem was to replace a crank-pin on 
the high-pressure side of a 500-horse- 
power cross-compound Russell engine. 
The new pin was six inches in diameter, 
with a taper of one-sixth inch, and had 
to be fitted tightly into the dise, which 
was five inches thick with a twelve-inch 
shaft. To expand the disc by heating it 
with blow-torches would have taken too 
long, besides making a dirty and unsatis- 
factory job, so several heating units from 
General Electric six-pound _ flat-irons 
were grouped around an iron core three 
and one-fourth inches in diameter and 
piaced in the six-inch hole in the crank- 
disc. In four hours after the current was 
turned on the disc had expanded suf- 
ficiently to allow the crank-pin to slip in. 
Although the heating units were at about 


white heat all of the time, they were not 
injured except that the brass tubing on 
two was slightly melted in one place. The 
heating units were afterward replaced 
in the flat-irons and have been in use for 
the last three months. 
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The Purchase of Small Sup- 
plies for the Navy De- 
partment. 

To THE EDITOR OF THE ELECTRICAL REVIEW: 

The Bureau of Supplies and Accounts, 
of the Navy Department, recently fov- 
warded to certain manufacturers—160 in 
all—a circular letter explaining the re- 
cent improvements in the contract busi- 
ness of the Navy Department as regards: 
(a) waiving of bonds and contracts on 
proposals less than $500 in value; (b) un- 
loading, at Government expense, deliverics 
at navy yards; (c) obviating delays in 
payment for deliveries made, and {d} 
abolishing ten-per-cent reservation from 
value of deliveries, etc., with a view o! 
encouraging competition, thus eliminating 
certain objectionable features of bidding. 

This letter has been given widespread 
attention through certain mediums—trade 
journals, jobbers’ associations, ete.—ani 
the impression has been created and dis- 
seminated broadcast throughout the coun- 
try that the bureau intends to confine com- 
petition to manufacturers only, by refus- 
ing to consider bids from the wholesaler, 
jobber, retailer and middleman. 

The bureau has neither the desire nor 
the power to exclude any reputable dealer 
from bidding on naval supplies. All bids 
from such persons will be given ihe same 
consideration, and in each ease award will 
be made to the lowest formal responsible 
bidder. By reason of the onerous require- 
ments under the old form of contract 
many responsible firms were unwilling to 
deal directly with the bureau. By re- 
moving these onerous conditions it is 
hoped that such firms will bid directly for 
the navy business, and, by thus widening 
competition, give to the navy better prices 
and prompter deliveries. 

E. B. Rogers, 
Paymaster-General, U. S. N. 
Navy Department, 
Washington, D. C. 
——_+@&- __—_ 

New York Section of the 
American Electrochem- 
ical Society. 

The following was the programme ar- 
ranged for a meeting of the New York 
section of the American Electrochemical 
Society, held December 17, at the Chem- 
ists’ Club, 108 West ‘Fifty-fifth street, 
New York city: 

Lawrence Addicks, superintendent 
United States Metals Refining Co., 
Chrome, N. J., “The Refining of Copper.” 

Harold Martin, formerly of thie 
Chloride Accumulator Company, “Mod- 
ern Developments in the Storage Bat- 
tery.” 
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Special Lighting of Down- 
Town Streets. 

This topic, as discussed by the Chicago 
section of the Illuminating Engineering 
Society on December 12, was well timed, 
owing to the endeavors of the Dearborn 
Street Improvement Association to find 
a way of so lighting Dearborn street as to 
make it unusually attractive in the eve- 
ning. The committee, headed by Alderman 
‘Taylor and aided largely by J. R. Cravath, 
who had volunteered his services as illumi- 
nating engineer, had been grappling with 
the problem for some time, knowing that 
it was one which would mean a precedent 
for other business streets, both at Chicago 
and elsewhere. 

The reports obtained from various other 
points, where special lighting had been se- 
cured by the merchants for down-town 
streets, showed a wide range of practice, 
varying from sixteen-candle-power incan- 
descent lamps on posts or arches to arc 
lamps placed two on a post. In every case 
ile consumption of power per lineal foot 
of street was far in excess of that ie- 
quired for ordinary street-lighting pur- 
poses, as it was shown that in outlying dis- 
tricts a satisfactory street lighting could 
he obtained with only two watts per lin- 
cal foot of street. In the more notable 
instances which have come up during the 
past year or two, a consumption of from 
ten to twenty-two watts per lineal foot 
has been required, thus implying an in- 
tensity of illumination far in excess of 
that needed simply for the prevention of 
crime or for facilitating travel. 

Incandescent lamps, when used in clus- 
ters on posts, as at Los Angeles and St. 
Paul, had been found to give an unusually 
uniform illumination of the streets and 
ihe building fronts, as was pointed out 
by W. H. Blood, Jr., in his paper on 
street lighting at the July convention of 
ihe Illuminating Engineering Society. 
Ilowever, it was felt that such a use of 
incandescents could not give a sufficiently 
showy appearance to the street to make it 
contrast with other business sections, and 
particularly so in view of the greater bril- 
liancy of some of the signs on the street. 
It was also pointed out during the discus- 
sion that the ordinary enclosed are lamps, 
and even the luminous are lamps, have 
become so commonplace that they can not 
be made to give any striking effect beyond 
the unusually intense illumination ob- 
tained when they were closely spaced. Nor 
were the gas-mantle clusters seriously to be 
considered after the object lesson given on 
North avenue, where the display lighting 
requires a regular avenue of gas posts, 
which would be out of the question on a 
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street already fitted with trolley poles. 
R. W. Bingham, of the Welsbach Com- 
pany, pleaded strongly for the use of in- 
verted Welsbach mantles, on the ground 
that the light distribution from the in- 
verted form of mantle, when used in pairs, 
entirely horizontal; but unfortu- 
nately he could show no tests to prove his 
claim, and the distribution curve for such 
an inverted mantle, as presented by an- 
other speaker, showed an acorn-shaped 
figure with a decidedly downward prepon- 
derance of the light. 

Tungsten lamps of forty candle-power, 
placed in clusters of five on posts spaced 
about fifty feet apart, had been consid- 
ered, the original feeling of the committee 
being toward the use of high-efficiency 
incandescent Jamps with a view to dec- 
orative effect. However, such a close spac- 
ing of the posts, in addition to the exist- 
ing trolley poles, seemed inadvisable, and 
incandescent arches were barred because 
of their cumbersome appearance during 
the day. 

The original aim toward an artistic ef- 
fect was overruled on the ground thai a 
business street had essentially different 
requirements from those of a boulevard, 
and that the aim should be to produce a 
striking and spectacular effect rather 
than an wsthetic one. — For this purpose 
the flaming are lamp seemed particularly 
adapted, owing to both the intensity of the 
light and the color which differentiates it 
from the common tint of either the ordi- 
nary enclosed arc lamps or the luminous 
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arcs. According to last reports the senti- 
ment was toward the use of flaming arc 
lamps eighty feet apart, on alternate 
sides of the street, the lamps being sup- 
ported on extensions to the trolley poles 
so as to reduce the number of posts on the 
street. The advisable height of the lamp 
above the street had not been fully de- 
cided, but Mr. Cravath presented curves 
to show how raising the lamps would de- 
crease the contrast in the intensity of 
illumination between points on the street 
close to the lamps and midway between 
the same. With the are lamp twenty feet 
above the street, the ratio between the 
close and the midway points was about 
6 to 1, with the eighty-foot spacing 
between the lamps. Raising the arcs to 
twenty-five feet reduced this ratio to 3.4 
to 1; while a thirty-foot height would 
give a ratio of only about 2 to 1. 

It was found that the city was willing 
to furnish the current if the Improvement 
Association would supply the equipment, 
but not. for as large a number of lamps 
as would be required for the eighty-foot 
spacing. This may therefore be changed 
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to correspond to the trolley poles already 
in place, giving one lamp for every 100 to 
125 lineal feet of the street. Such an in- 
crease of the spacing would considerably 
increase the contrasts in the lighting on 
the street. ‘To avoid this several means 
for spreading the distribution of the light 
from a flaming are lamp are being con- 
sidered, and the results obtained will be 
awaited with interest, as they have an im- 
portant bearing on the use of flaming are 
lamps for street-lighting purposes. 

While no definite orders have yet been 
this Dearborn street 
lighting, in all probability the coming 
spring will find Dearborn street offering 
a new example in the way of street light- 


given regarding 


ing for business streets. 


a> 
> 


The Chicago Automobile 
Show. 
The exhibition of automobiles and au- 
tomobile equipments recently closed in 





Chicago was the most comprehensive and 
extensive ever held by this industry. Three 
large buildings were completely filled by 
the manufacturers. These buildings were 
the Coliseum, Seventh Regiment Armory 
and Tattersalls. 

The the construe- 
tion of trucks and utilitarian vehicles, and 
the light vehicles for city and town use, 
was a feature of great interest, as well as 


marked advance in 


the application of electric storage cells 
in automobile construction. 

In addition to the great number of gen- 
eral automobile exhibits the following 
electrical companies had booths: 

The Standard Varnish Company, New 
York, was represented by Arthur Davis, 
manager of the manufacturing trades de- 
partment of the Chicago office. This com- 
distributed a 
leather bill case as a souvenir. 


pany well-made Russian- 

The National Carbon Company, Cleve- 
land, was represented by Wallace O’Con- 
nor. The various types of the “Colum- 
bia” dry battery, designed especially for 
automobile ignition service were shown. 

C. F. Splitdorf, New York, manufac- 
turer of spark coils and electrical ignition 
devices, had a comprehensive line of these 
equipments on view. 

The National Battery Company, Buf- 
falo, had a booth equipped, but owing to 
the illness of the representative in charge 
the exhibit was not opened. 

The Electric Storage Battery Company, 
Philadelphia, was represented by G. H. 
Atkins, manager of the Chicago office, and 
a staff of battery experts from his office 
was present. The “Exide” type of stor- 
age battery, especially designed for auto- 
mobile service, was shown. 
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Current Electrical News 
DOMESTIC AND EXPORT. PHILADELPHIA & WESTERN RAILWAY FILES LARGE 
MEXICAN LIGHT AND POWER COMPANY INCREASES MORTGAGE—The Philadelphia & Western Railway Company, 


CAPITAL—Seven per cent preferred stock to the amount of $2,400,- 
000 has been issued by the Mexican Light and Power Company in 
London, England. 


PAWTUCKET ELECTRIC COMPANY UNDER NEW CONTROL 
—At a meeting of the directors of the Pawtucket (R. I.) Electric 
Company, the company passed into the control of the Stone & 
Webster Company, of Boston. The plant is valued at about 
$2,000,000. 


SOUTHERN PACIFIC COMPANY PLANNING FURTHER 
ELECTRIFICATION WORK—It is stated that the Southern Facific 
Company is contemplating the electrification of its line through to 
Sacramento, Cal., in addition to the electrification of the Oakland 
ferry lines. It is estimated that a saving of thirty-eight per cent 
could be effected in this way. 


PENNSYLVANIA TROLLEY MERGER—The merging of the 
street railway companies in York, Fa., and vicinity has been finally 
completed, under the name of the York Railways Company. The 
company has filed a mortgage for $10,000,000, with the Guardian 
Trust and Safe Deposit Company, of Philadelphia, as trustee, in the 
office of the York county recorder. It is purposed to float thirty- 
year gold bonds at five per cent to that amount for the construction 
of new lines and other improvements. 


PLANS LARGE POWER PLANT—Donald Fletcher has applied 
for a franchise to construct pole lines on all the roads and highways 
in Pierce county, Wash. The application states that Mr. Fletcher 
is the owner of water-rights on Cle Elum river and Cle Elum Lake 
in Kittitas county. It is desired to develop water power for the 
generation of electric current for commercial purposes. The pro- 
posed plant will develop 110,000 horse-power. A market has been 
secured for part of this power. It is understood that the electric- 
power proposition is linked with the plans of the North Coast Rail- 
road for operating trains over the mountains. 


PROPOSED SUBWAY SYSTEM FOR SAN FRANCISCO—T'he 
people of San Francisco, Cal., it is stated, are to be asked what their 
wishes are regarding a bond issue for the purpose of constructing a 
subway system to relieve the present congestion of surface traffic. 
For more than a year many prominent men have been investigating 
the project, and affairs are now almost ready for the circulation of a 
petition to the board of supervisors, asking for the issuance of a 
sufficient quantity of bonds to cover the cost of such a system, or, 
at least, to defray the cost of the initial section of the road. 
Supervisor Matt I. Sullivan and Isidor Jacobs are supporting the 
project with the aid of many other business and professional men of 
the city. Four million and a half dollars is the estimated amount 
required to construct the system for all practical needs of the city 
at present. 


MERGER OF ST. LOUIS LIGHTING COMPANIES—The Union 
Electric Light and Power Company, of St. Louis, Mo., a subsidiary 
of the North American Company, has purchased from E. M. Clark 
& Company, of Philadelphia, the Laclede Power Company, of St. 
Louis. This gives the company control of all the light and traction 
companies of the city. The Laclede Power Company operates the 
Edison Electric Illuminating Company, of St. Louis. The purchase 
was accomplished by the exchange of securities of the Union Electric 
Light and Power Company for the Laclede Power Company, which 
has $1,000,000 of capital outstanding and pays five per cent annually. 
Approximately $3,000,000 of Union Light stock was reported to have 
been given in exchange. The Union company increased its capital 
stock, on December 5, from $10,000,000 to $18,000,000. The company 
reported assets of $30,714,025.52, exclusive of the items covered by 
the increase. 





which operates an electric line running out of Philadelphia, has 
filed a mortgage to the Trust Company of America as trustee to 
cover an authorized issue of $20,000,000 of first-mortgage five-per- 
cent bonds. Of this issue only $4,000,000 is immediately issuable, 
the balance being reserved for extensions, improvements, or addi- 
tions. All the stcck of the Philadelphia & Western is owned by a 
syndicate, of which George R. Sheldon and Mackay & Company are 
managers. These gentlemen are said to be behind the Equitable 
Electric Power Company, recently chartered for the purpose of sup- 
plying Philadelphia with electric light and power, and which 
purposes securing power from the large power plant of the Phila- 
delphia & Western Railway Company at Beechwood Park, three 
miles west of the city. 


NEW INCORPORATIONS. 
Electric Railway Company. 
Dr. A. A. Shobe, S. L. Hill 


JERSEYVILLE, ILL.—Improved 
$200,000, in $10 shares. Incorporators: 
and William Embley. 


SPRINGFIELD, ILL.—Gillespie Electric Railway Machine Com- 
pany, Gillespie. $30,000. Incorporators: H. Bycroft, R. H. Isaac, 
H. W. Rice, G. W. Schmidt and S. F. Preston, all of Gillespie. 


GUTHRIE, OKLA.—The Columbia Electric Company, of Okla- 
homa City and Chicago. $25,000. Incorporators: Arthur V. Allen 
and A. C. Allen, of Chicago; A. J. Mahan, of Oklahoma City. 


WASHINGTON, PA.—McDonald Electric Heat and Power Com- 
pany, at McDonald. $100,000. Incorporators: A. Valentour, W. H. 
Young, B. Frankle, G. W. Smith and D. L. Williams, all of McDonald. 


CHARLESTON, W. VA.—Sheppardstown Electric Light and 
Power Company. $20,000. Incorporators: Samuel J. Hodges, Har- 
rison Schley, E. H. Rhinehart, David Lemen, H. L. Snyder, of 
Sheppardstown. 


PORTLAND, ME.—Calumet & Lac La Belle Traction and Power 
Company. To acquire and maintain all kinds of railroads, railways, 
ete. $500,000. President, James E. Manter, Portland; treasurer, 
Charles D. Fullerton, Portland. 


SPRINGFIELD, ILL.—Littleton & Brooklyn Mutual Telephone 
Company, Littleton; $1,000; incorporators—Herman Yaap, John 
Crawford, John Day. The Clinton Gas and Electric Company, of 


Clinton; an increase in capital from $10,000 to $175,000. 


ST. LOUIS, MO.—Baden Power Company. $2,000. To manufac- 
ture, distribute and deal in electric, steam and hydraulic power. 
Incorporators: Robert Gaylord, Chicago; George S. Gaylord, of 
Evanston, Ill.; James A. Seddon, Warren D. Harris and Samuel B. 
McPheeters. 


NEW PUBLICATION. 

MUNICIPAL AND PRIVATE OPERATION OF PUBLIC UTILI- 
TIES—The report of the Committee of Investigation to the National 
Civic Federation Commission on Public Ownership and Operation, 
prepared in pursuance of a resolution adopted October 5, 1905, 
when the committee was appointed and instructed to make a 
thorough and comprehensive examination into the subject and to 
prepare a full report of its findings, has been issued. The first 
of the three volumes—Part I, Volume I—contains the final con- 
clusions of the committee and the general summaries of the evidence 
upon the various phases of the subject. The second volume—Part 
II, Volume I—is devoted to the reports of the experts upon con- 
ditions in the United States. The third volume—Part II, Volume II 
—is devoted similarly to the situation in Great Britain—the 
European country selected for investigation. The various reports 


were reviewed in the ELEcTRICAL REVIEW as they were made public. 
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PERSONAL MENTION. 

MR. J. F. MARTIN has been appointed district manager of the 
Michigan Bell Telephone Company, at Norway, succeeding A. A. 
Shephard. 

MR. GEORGE F. BROWN has retired as treasurer of the Pullman 
company after thirty-six consecutive years of service with the com- 
pany. Mr. Brown’s son, Charles E. Brown, is secretary of the Cen- 
trai Electric Company. 

\iR. I. D. CONDICT, for eight years secretary and manager of 
the Dover (N. J.) Electric Light Company, has resigned. Mr. 
Coudiet is sueceeded by W. H. Vorce, of Hartford, Ct., who has had 
4 \ ide experience in the electric lighting field. 


ik. G. FRANK FABER, formerly superintendent of the Elgin 
clvidere Electric Company, Chicago, Ill., who resigned December 
il commence the duties of division superintendent of the Lyons 
0) Electric Railroad Company January 1, 1908. 


MR. J. M. REPPLIER has been made district manager of the 
Do\lestown (Pa.) district of the Delaware & Atlantic Telegraph and 
Te'ephone Company. This district includes Hulmeville, Langhorne, 
Newton, Wycombe, Buckingham and Plumstead. 


i a a 


MR. J. W. TAYLOR, traveling representative of the Beardslee 
Chandelier Manufacturing Company, Chicago, Ill., has accepted a 
position with Edward Miller & Company, of Meriden, Ct., at the 
company’s Chicago branch, corner of La Salle and Lake streets, 
where he will be located after January 1, 1908. 


MR. CASPER E. YOST, president of the Nebraska Telephone 
Company and the Iowa Telephone Company, with headquarters at 
Qmaha, Neb., has been made president of the Northwestern Tele- 
phone Exchange Company, succeeding H. J. Pettengill, who resigned 
recently to devote his time to the Southwestern Telegraph and 
felephone Company, of which he is president. 


MR. MILTON HARTMAN, assistant manager of the Buckeye 
ilectric Company, Cleveland, Ohio, is the author of a very interest- 
ing article entitled “The Relation of the Home Office to the Sales 
Organization,” in the December number of the Selling Magazine. 
Mr. Hartman analyzes the new conception of these relations and 
emphasizes the importance of coordination in the home and tributary 
organizations. 


MR. WILLIAM P. CROCKETT, of Chicago, Western sales agent 
for a number of large electricai manufacturing companies, is just 
getting back to his desk after a long and severe attack of appendicitis, 
for which the surgeons, at this time, are unable to operate. It will 
be a satisfaction to Mr. Crockett’s many friends, however, to know 
that his condition is rapidly improving and that he has every reason 
to anticipate a complete return to health. 


ELECTRICAL SECURITIES. 

The general advance in the prices of securities recorded during 
the first days of the month was not maintained last week, an 
irregular but steady sag being witnessed. This development 
noturally did not tend to encourage the buying public, and dealings 
were mainly professional. The chief cause of the decline is held 
to be the adverse monetary situation, which shows no sign of im- 
mediate improvement. Call money during the week went to twenty- 
five per cent, the highest level for some time. Further gold imports 
to the amount of $5,000,000 were secured, bringing the season’s 
sold movement to $102,750,000. Of this the total gold arrivals are 
579,345,000. November domestic exports, due to heavy foreign 
buying, reached the large total of $122,772,997, as compared with 
$104,943,802 for the previous year. November cotton exports are 
also a new high record for any month in the country’s history. 

Dividends have been declared upon the following electrical se- 
curities: Duluth (Minn.) Edison Electric Company; regular 
quarterly dividend of 1% per cent on the preferred stock, payable 
January 1 to stockholders of record December 17. Toronto (On- 
‘ario) Railway Company; regular quarterly dividend of 114 per cent, 
payable January 2. Union Traction Company, of Philadelphia; regu- 
lar semi-annual dividend of 214 per cent, payable January 1. Twin 
City Rapid Transit Company, Minneapolis, Minn.; regular quarterly 
dividend of 13% per cent on the preferred stock, payable January 2 


to stockholders of record December 16. United Traction & Electric 


Company, Providence, R. I.; regular quarterly dividend of 114 per 
cent, payable on January 2. Cumberland Telephone and Telegraph 


ELECTRICAL REVIEW 


1007 


Company; regular quarterly dividend of 1% per cent, payable Janu- 
ary 1 to stockholders of record December 20. Manila Electric Rail- 
way and Light Company; a dividend of 1 per cent payable January 
2 to stockholders of record December 26. Books do not close. 
ELECTRICAL SECURITIES FOR THE WEEK ENDED DECEMBER 14. 


New York: Closing. 
Allis- Chalmers Common... 2:2 « .. 266.000 cae ce 534 
Allis-Chalmers preferred. ...<......<ccccceses 15% 
B¥VOOnEG HOnid “TVAMGICs . <.. << ccnwcsecqcense 37144 


ClOTIITICINOE CHESS oa oe areas ao. dacrndesedoasnnas 89 


COMGNEE ICCRING So ciccleaes ce aay sca deaemues 112 
Interborough-Metropolitan common.......... 7 
Interborough-Metropolitan preferred......... 17% 
Wives, Commny BieGtniGs <is-csec ce ese ccadsiweas 80 
Mackay Companies (Postal Telegraph and 
CANIS CONN ooo oie a caacdeacneaus,s 5036 
Mackay Companies (Postal Telegraph and 
Cass) VN OLCONC Oss oe! os. 6 dic widwaeinwewe wen 50 
WERE UIE ae oe os. 5 were ecceueemedams 112 
Metropolitan Street Railway................ 20 
New York & New Jersey Telephone.......... 96 
WHGRUGINN CNM 9 ooo cae econ cmawewa enweewnes 5414 
Westinghouse Manufacturing Company...... 41 


The guaranteed quarterly dividend of 14% per cent on the capital 
stock of the Manhattan Railway Company will be paid on and after 
Thursday, January 2, 1908, to stockholders of record at the closing 
of the transfer books on Friday, December 13, 1907. The transfer 
books will be reopened on December 26, 1907, at 10 o’clock A. M. 

The directors of the Western Union Telegraph Company have 
declared a dividend of 1144 per cent, payable in stock, on and after 
January 15, to stockholders of record December 20. This action is 
necessary largely on account of the loss in earnings incurred by the 
recent telegraphers’ strike. The statement of earnings for the 
quarter ended December 31, partly estimated, shows for the three 
months net earnings of about $1,000,000 compared with a deficit 
of $311,493 the previous quarter, and with $1,616,791 in the cor- 
responding quarter of 1906. The balance of earnings for the current 
quarter, after the payment of bonded interest, is placed at $566,938. 
Were the dividend, calling for $1,217,025, paid out of the current 
earnings there would be a deficit of $650,087. A deficit for the 
quarter is avoided, however, by the payment of the dividend in 
stock offset by a charge against accumulated surplus. Aiter the 
payment of this dividend the company’s surplus stands at $14,273,112. 
The stock to be used for this dividend is part of the $2,630,000 which 
remains in the treasury of the company out of the $14,000,000 new 
stock authorized in 1892. Fractions of shares will be issued in 
special certificates bearing no dividends, but convertible into full 
shares on the transfer and surrender of sufficient fractions. 


Boston: Closing. 
American Telephone and Telegraph......... 100 
Edison Electric Illuminating................ 200 


Massnehusetia MiCctrics sc. oo sccccicec ceiecvans 37 
New England Telephone.................... 
Western Telephone and Telegraph preferred. 54°4 


Directors of the United Gas Improvement Company have declared 
the regular quarterly dividend of 2 per cent, payable January 15, to 
stockholders of record December 31. Books do not close. 


Philadelphia: Closing. 
Electric Company of America............... 8% 
Electric Storage Battery common............ 3 
Electric Storage Battery preferred........... 31 
Pol OC a) Co Sf a 634 
Philadelphia Rapid Transit................. 16% 
United Gas Improvement................... 7244 

Chicago: Closing. 
CHICHaG TU OICNMONOGe os os oo beside ceedewes seeds 105 
Commonwealth-Edison ..................... — 
Metropolitan Elevated preferred............. 46 
National Carbon common................... 50 
National Carbon preferred.................. 100% 


DATES AHEAD. 


South Dakota Independent Telephone Association. 
S. D., January 8-9, 1908. 

Chicago Electrical Show. Coliseum, Chicago, January 13-25, 1908. 

International Independent Telephone Association. Annual meet- 
ing, Chicago, Ill., January 21, 22 and 23, 1908. 

Nebraska Independent Telephone Association. 
Omaha, Neb., January, 1908. 

Wisconsin Electrical Contractors’ 
Milwaukee, Wis., January 15, 1908. 

Ohio Independent Telephone Association. 
bus, Ohio, March 19, 1908. 


Mitchell, 


Next meeting, 
Association. Next meeting, 


Next meeting, Colum- 
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ELECTRIC LIGHTING. 
BENTON HARBOR, MICH.—Fred L. West has applied for a light- 
ing franchise in Coloma. 


LEBANON, PA.—A five-year lighting contract has been awarded 
to the Edison Electric Illuminating Company. 


DILLON, MONT.—The Graeter Electric Company and the Dillon 
Electric Light and Power Company have consolidated. The former 
has a capital of $40,000 and the latter $100,000. 


HAILEY, IDA.—The Idaho Consolidated Mines,. Limited, has 
let the contract for a plant to generate electricity to supply power 
and light to its mines. Work is now under way. The plant will 
cost $50,000. 


LONG BEACH, CAL.—Extensive improvements will be inaugu- 
rated after January 1 by the Edison Electric Company in this city. 
It is reported on good authority that the company plans to spend 
$150,000 in Long Beach on its gas and electric light service. 


MINNEAPOLIS, MINN.—The Minneapolis General Electric 
Company has submitted to the city council a lighting proposition 
which reduces the present light and power rates thirty per cent, 
and which will result in a saving of $100,000 to the city yearly. 


SCHENECTADY, N. Y.—At the annual meeting of the stock- 
holders of the Schenectady Illuminating Company the old officers 
were reelected. They are: President, Hinsdill Parsons; vice-presi- 
dent and general manager, L. O. Ripley; secretary and treasurer, 
James O. Carr. 


CHARLOTTE, MICH.—The Michigan Power Company, of Lans- 
ing, has applied to the council for a franchise. The company 
purposes extending its transmission line from Diamondale to 
Charlotte at a cost of $75,000, and will endeavor to interest local 
capital in the project. 

CHAMPAIGN, ILL.—A new company has been incorporated in 
Clinton and has purchased the Clinton gas and electric plants. 
Those composing the first board of directors are: W. J. Carter, 
M. J. Hincheliffe, R. T. Ingham, W. W. Levering, Peter Lundin, 
John W. Smith and James Surdam. 


MILTON, ORE.—The city council has decided to submit a propo- 
sition at the coming city election for the voting of bonds to the 
amount of $30,000 for the extension of the municipal electric sys- 
tem. The plant at present has a capacity of 160 horse-power, which 
will be increased to 500, if the proposition carries. 


STELLA, NEB.—The Stella Electric Light Company has closed 
a contract for street lighting for a term of years, and will begin 
at once the work of installing a plant. Power will be furnished 
by the local meal mill. John Brenner, of Humboldt, will have 
charge of the work. The plant will be in operation by January 1. 


IDA GROVE, IOWA—At the special election held to vote on the 
approval of an ordinance granting a fifteen-year franchise to the Ida 
Grove Electric Company to maintain a lighting and heating plant, 
109 out of 118 votes were in favor of the proposition. The company 
contemplates many improvements and extensions to the plant next 
year. 


VALLEJO, CAL.—E. D. Lehe, owner of electric lighting plants 
at Dixon, Wheatland, Rio Vista, Cordelia and towns in the Sacra- 
mento Valley, is planning to run a ‘farmers’ line” electric system 
throughout the thickly populated Suisun Valley. He has obtained 
rights of way and sufficient contracts to guarantee the success of 
the system. 


WALLACE, IDA.—Chicago capitalists have completed arrange- 
ments for the installation of a $140,000 electric power plant in the 
Clearwater district, near the mouth of Ten Mile creek. The plans 
provide for the development of 700 horse-power at the lowest stage 
of water. For several months in the year the development will 
reach 10,000 horse-power. 


ALBANY, N. Y.—The Hudson Electric Power Company’s earnings 
for October were $62,521. The gross earnings were $119,880, and 
the operating expenses were $57,359. The figures for the corre- 
sponding month last year follow: Gross earnings, $76,774; operating 
expenses, $52,730; net earnings, $24,044; increase, gross earnings, 
$43,105; operating expenses, $4,629; net earnings, $38,476. 
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TROY, N. Y.—At the request of the petitioner the application 
of the Niagara Falls Light, Heat and Power Company, to construct 
an electric light, heat and power plant in the city of Niagara Falls 
and to issue $100,000 capital stock and a mortgage for $500,000, ana 
for permission to issue $300,000 bonds under said mortgage, has 
been postponed to a date not yet fixed. 


DAVENPORT, IOWA—An amendment to the articles of incor. 
poration of the Independent Light and Power Company, increasing 
the capital stock of the company to $1,000,000, has been fileg. 
The amendment is signed by C. J. Von Maur as president and 
George M. Bechtel as secretary. The company is now erecting a 
gas and electric light plant in West Davenport. 


SHOSHONI, WYO.—The Big Horn Power Company, of which 
Asmus Boysen, the Chicago capitalist, is at the head, will shortly 
begin work on a large dam at Boysen. Here power will be generated 
for electric light plants and to operate machinery in the Boysen 
mines along the Big Horn, street-car lines, tramways, ete. The 
lake created by the dam will supply storage water for irrigation. 


MARTINEZ, CAL.—The Great Western Power Company, whose 
principal place of business is at Richmond, has filed a number of 
deeds of right of way. The company is engaged in the construction 
of an electric transmission line which in this county runs from 
Antioch by Concord and Walnut creek to the line between Alameda 
county, thence to Oakland. Its source of power is in the Sierras. 


AMERICUS, GA.—The Americus Railway and Light Company, 
capitalized at a quarter of a million dollars, has presented its en- 
gineer’s plans for the power plant to be erected, and likewise 
placed orders for the necessary equipment for January delivery. 
The work of construction begins in January and the plant, together 
with the electric railway system, will be completed in four months 
thereafter. 


SALISBURY, N. C.—Work has been begun on a large power- 
house at Whitney, where the Yadkin river has been harnessed and 
will furnish electric power to the amount of 46,000 horse-power to 
the Piedmont section of North Carolina. It is expected that the 
power will be ready for use by March, 1908. Much of the available 
supply has already been contracted for by manufacturing establish- 
ments in this state. 


LOCKPORT, N. Y.—The merger of the Lockport Gas and Light 
Company and the Economy Light, Fuel and Power Company has 
been finally consummated. Permission to make this merger was 
recently granted by the state public service commission. ‘The 
new company is known as the Lockport Light, Heat and Power 
Company. It will begin business January 1. Oliver M. Dial] will 
be its general manager. 


SAN FRANCISCO, CAL.—The City Electric Company has closed 
a contract with the Westinghouse company for a 10,000-horse-power 
turbo-generator. This will cost $300,000. Two smaller generators 
of the same type are now in use by the City Electric Company. 
The United Railroads expects to obtain from the City Electric 
Company a large supply of power for running its cars, and the 
plant is being improved accordingly. 


CHATTANOOGA, TENN.—Roswell H. Cobb, of Birmingham, 
president of the Coosa River Electric Power Company, has sub- 
mitted to the board of army engineers, in session at Chattanooga, 
the plans for the company’s proposed power development. These 
plans are identical with those of the Hydroelectric Power Company. 
It is desired to develop power at the Ten Island Shoals, on the 
Coosa river, situated fourteen miles from Anniston and forty-eight 
from Birmingham. 


GLASTONBURY, CT.—The Glastonbury Power Company has 
awarded to F. T. Ley & Company, of Springfield, the contract for the 
construction of a power plant on Roaring Brook in Cotton Hollow 
in South Glastonbury. An expenditure of about $200,000 is involved 
in the contract. Work will begin early in the spring and it is ex- 
pected that the plant, which will be capable of generating 1,300 
horse-power, will be ready for use in the fall. Electricity will be 


furnished for power and lighting in Glastonbury, Manchester and 
Rocky Hill. 

RITZVILLE, WASH.—It is understood that the Washington 
Water Power Company, of Spokane, is surveying for a power line 
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that will when completed furnish light and power to a great portion 
of the Inland Empire. From Spokane the line will run to Medical 
Lake, on the Central Washington Railroad; thence to Davenport, 
the county seat of Lincoln county; to Harrington on the Great 
Northern Railroad; to Ritzville and then west to Lind and perhaps 
farther west to Pasco. It is understood that the line will be 
complete to this point by June 1. 


mASTON, PA.—Application will be made on December 30 next 
to the state authorities for a charter for the Clymer Power Com- 
pany by Lee S. Clymer and B. F. Fackenthal, Jr., of Riegelsville, 
and John §. Fackenthal, M. A. Maxwell and Elbridge Walker, of 
Easton. The object of the corporation is the manufacture and 
supply of gas or the supply of light, heat and power by means of 
electricity, or the supply of light, heat or power to the public by any 
other means. The plant is located on the site of the old Lehigh 
company, along the canal, about one mile below Raubsville. 


SACRAMENTO, CAL.—The report of Professor C. L. Cory, of 
the California State University, to the city council on the cost of 
establishing a municipal electric light plant, has been submitted. 
The report states that the estimated cost of establishing a light and 
power plant, including forty-two miles of pole line and the installa- 
tion of 600 are lamps, and 184 electroliers in the business section, 
would total approximately $273,200. The cost of each lamp per 
month (moonlight schedule included), would be $5.75, or a saving of 
$1.25 on each over the present cost. There are 506 arc lamps in the 
city at the present time costing $7 each per month. 


AMHERST, MASS.—The Connecticut River Power Company has 
completed its cable line connecting the Amherst Gas Company with 
its plant in Turners Falls. The line is twenty miles in length 
and the system includes three separate wires. The generators in- 
stalled at Turners Falls have a capacity at present of 3,000 horse- 
power. The water power is sufficient to operate additional gener- 
ators when they shall be required. The steam plant of the Am- 
herst Gas Company will be kept in reserve for use in emergencies. 
Electricity will be furnishéd for lighting Amherst, Pelham, Hatfield, 
Sunderland and South Deerfield. Power is also furnished to several 
manufacturers. 


GARDNER, MASS.—The state board of gas and electric light 
commissioners has granted the petition of the Gardner Electric 
Light Company, that it be allowed to issue additional stock and 
bonds. Under the order sent out the company is to be allowed to 
issue 350 shares at par of $100, and $65,000 of bonds. The proceeds 
of said stock and bonds are to be applied to the following purposes: 
Twenty thousand dollars to the payment and cancellation of the 
mortgage note for that amount, $40,000 to the payment and cancella- 
tion of an equal amount of the indebtedness of the company repre- 
sented by its other promissory notes outstanding on June 30, 1907, 
and $40,000 to the payment of the cost of additions to plant made 
subsequent to said thirtieth day of June. 


ESCANABA, MICH.—The Escanaba common council has ac- 
cepted the contract proposed by the Escanaba Electric Pulp and 
Power Company to furnish power for the operation of the municipal 
lighting plant for a period of ten years. By the terms of the 
contract the company has agreed to complete the plant now under 
process of construction at the old Flat Rock mill site on the Esca- 
naba river by July 1 of next year and to furnish power from that 
date to the city until July 1, 1918. By additions that were made to 
the contract before it was formally adopted four new provisions were 
added. They provide as follows: The city shall have the right to 
sell the municipal plant at any time within the ten-year period 
covered by the company’s lease of the machinery, provided that the 
purchaser shall assume all of the risks and duties which the city 
now holds under its lease. The power company agrees to bear 
all expense over $4,000 entailed in installing necessary machinery to 
allow the new power to be received at the municipal plant. The 
company agrees to furnish current of proper quality to allow the 
use of the present are light system in Escanaba until such a time 
as the city will be able to purchase equipment permitting the use 
of the company’s proposed alternating-current system. At any time 
within the tenth year of the life of the contract the city shall have 
the right to enter the municipal plant to install new machinery 
which will allow the city to furnish its own lights after the expira- 
tion of the present contract. 
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ELECTRIC RAILWAYS. 


BELLEVILLE, ILL.—A notice of increase of capital stock has 
been filed by the Southern Traction Company of Illinois. The in- 
crease is from $2,500 to $1,500,000. 


COLUMBUS, OHIO—Notice has been filed with the secretary of 
state by the Massillon, Wooster & Mansfield Traction Company of 
an increase of capital stock from $1,000 to $1,000,000. 


PITTSFIELD, MASS.—The aldermen have extended until 
December 15, 1908, the West Pittsfield franchise of the Pittsfield 
Street Railway Company, which expired December 15. 


CINCINNATI, OHIO—The Cincinnati Traction Company has se- 
cured permission from the government to construct two intake piers 
and two tunnels on the Ohio river. The work will cost about $50,000. 


NORTH ADAMS, MASS.—President Storrs of the Berkshire 
Street Railway Company has asked legislative authority to pur- 
chase the franchise and property of the Bennington & North Adams 
Street Railway Company. 


NIAGARA FALLS, ONTARIO—The Chippewa village council 
has granted an additional franchise to the International Railway 
Company to operate cars in certain streets, in return for which the 
company will furnish electric current to maintain ten are lights 
in the village streets. 


MUSKOGEE, OKLA.—The Ardmore Light and Power Company 
has sold its power and ice plant, together with its street-car fran- 
chise, to Donald Fitzgerald, of New York, for $25,000. The new 
company is to complete three miles of street-railway track and have 
it operating by the first of next July. 


CLEVELAND, OHIO—Owen H. Wilcox has been appointed receiver 
of the Cleveland & Sharon Electric Railroad Company. The petition 
was filed by the company’s president, Francis B. Morgan. The 
traction company was organized under the laws of Ohio, with a 
capital stock of $2,500,000 and has issued $2,500,000 in bonds. 


HARTFORD, CT.—One of the interesting features of the annual 
report of State Tax Commissioner Corbin, of Connecticut, is a 
statement of the trolley express business. This amounted to $43,- 
434.20, while the receipts of the Adams Express Company were less 
than eight times as much. The business is still in its infancy. 


BALTIMORE, MD.—The Noel Construction Company has been 
awarded the contract by the United Railways Company for the erec- 
tion of a five-story building inside the Pratt street power-house. 
This new structure will be of reinforced concrete and brick material 
and will be absolutely fireproof. It will have a width of twenty-eight 
feet and a depth of eighty-four feet. 


BELLEVILLE, ILL.—Articles of incorporation of the Red Bud 
& Belleville Interurban Railroad Company have been filed. The 
incorporators are: Conrad Becker, Herman Schrieber and Dr. C. G. 
Smith, of Red Bud; John Keller, of Hecker, Ill., and Ben A. Gund- 
lach, of Belleville, Ill. The road is to be built from Red Bud to 
Smithton and Belleville. There are twenty-five subscribers to the 
stock in Red Bud. 


PITTSBURG, PA.—The Westinghouse Electric and Manufactur- 
ing Company has taken a contract for the apparatus for the Penn 
& Franklin Street Railway Company, which will build a road be- 
tween Pittsburg and the Westinghouse works at East Pittsburg, a 
short route in competition with the two lines of the Eastern Pitts- 
burg Railways Company of the Philadelphia company which now 
run there. The contract is worth $150,000. 


ST. PAUL, MINN.—By a lease signed recently the Twin City 
lines will electrify and operate that portion of the Minneapolis & St. 
Louis line between Manitou and Tonka Bay, Lake Minnetonka. 
The trolley company will build a mile and a half of line from its 
present terminus at Excelsior to Manitou, and will improve the mile 
and a half of the Minneapolis & St. Louis track from that point to 
Tonka Bay. 


HARRISBURG, PA.—A line from this city to Washington, D. C., 
by trolley, by way of Carlisle, Gettysburg and Frederick, Md., is 
projected. It is proposed to extend the Washington, Frederick & 
Gettysburg Railway from Frederick to Great Falls; there it is to 
connect with the Old Dominion line and run into the national 
capital. Sufficient money for the preliminary survey has been sub- 
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scribed, and this has been started. It will be a direct line, and 


will cost approximately $1,000,000. 


SYRACUSE, N. Y.—Directors of the Syracuse Rapid Transit 
Railway Company and the East Side Traction Company were elected 
for the ensuing year at a meeting held in the Rapid Transit office 
as follows: Horace E. Andrews, Cleveland, Ohio; H. D. Coffinberry, 
Cleveland, Ohio; John Carstensen, New York city; T. H. Conderman, 
Philadelphia, Pa.; W. P. Gannon, Syracuse, N: Y.; H. R. Newcomb, 
Cleveland, Ohio; E. V. W. Rossiter, New York city; John J. Stanley, 
Cleveland, Ohio; W. K. Vanderbilt, Jr., New York city. 

ROCKVILLE, CT.—The plans in connection with the fast inter- 
urban electric service between Rockville and Hartford, and 
also between Rockville and Melrose, call for the discontinu- 
ance of all the steam trains operating on the Rockville and 
Melrose branches of the New Haven system. The New York, 
New Haven & Hartford Railroad Company will turn the operation 
of the new service over to the Connecticut company. It is intended 
to haul all freight in and out of Rockville over the Melrose branch 
and to employ electric power, and it will not be necessary for any 
steam trains to enter the city. This is the first experiment which 
the New Haven road has made in the employment of electricity on 
an extensive scale for the hauling of freight. 


PHILADELPHIA, PA.—The stockholders of the Easton Consoli- 
dated Electric Company have approved the plan arranged some time 
ago for the consolidation of the underlying properties owned and 
controlled by it. The Easton Consolidated is a holding company 
owning all of the stock of the Easton Transit Company, which owns 
and controls the Easton, Palmer & Bethlehem Street Railway Com- 
pany, the Easton & Bethlehem Transit Company and the Northamp- 
ton Central Street Railway Company. The Consolidated stock- 
holders also ratified the issue of dividend obligations of the Easton 
Transit Company to the amount of $180,000, and of the Edison Illu- 
minating Company to the amount of $67,748, issued to and owned 
by the Consolidated, and representing advances made for im- 
provements. 


GREENVILLE, S. C.—The Greenville Interurban Company has 
begun a survey of its proposed line from Williamston to Green- 
ville, and is now engaged in securing rights of way from another 
line, which it proposes to build from Greenville to Spartanburg. At 
a recent meeting of the stockholders, several new directors were 
added to the board, and changes were made in the officers. H. H. 
Prince resigned as president, and John C. Carey, until recently 
the head of the Lockhart Cotton Mills, was elected to succeed Mr. 


Prince. Mr. Carey will shortly come to Greenville to live. A. A. 
Gates, was elected vice-president, and C. C. Good secretary and 
treasurer. H. H. Prince was elected general manager. A. L. 


Scott, of the engineering firm of Lockwood, Green & Co., of Boston, 
was added to the board of directors, with Dr. George E. Coughlin, 
who promoted the Anderson Traction Company. It is announced 
that the company has completed all necessary arrangements for 
financing the enterprise. 


WORCESTER, MASS.—A. George Bullock, vice-president of the 
Worcester Consolidated Street Railway Company, and Treasurer 
Justin W. Lester were not reelected at a directors’ meeting. L. S. 
Storrs, vice-president of the New England Investment and Security 
Company, the holding company of the Worcester Consolidated street 
railway and other street railways in Massachusetts controlled by the 
New York, New Haven & Hartford Railroad, was elected vice-presi- 
dent; L. S. Candee, Boston, treasurer of the New England Invest- 
ment and Security Company, and treasurer of the roads under its 
control, with consolidated offices in Boston, was elected treasurer. 
J. T. Harmer, Boston, was elected comptroller and clerk, positions 
held by Mr. Lester. At a stockholders’ meeting these directors were 
elected: A. G. Bullock, Francis H. Dewey, L. N. Kinnicutt, 
Worcester; A. D. Foster, J. A. Parker, Boston; F. W. Kendrick, 
New York; Charles E. Ware, Fitchburg; L. S. Storrs, Brookline, and 
B. W. Warren, Williamstown and Boston. The directors elected 
these officers: President, F. H. Dewey; vice-president, L. S. Storrs, 
comptroller and clerk, J. T. Harmer, Boston; treasurer, L. S. Candee. 


BOSTON, MASS.—At the annual meeting of the West End Street 
Railway Company the following directors were elected for the 
ensuing year: Edwin F. Atkins, Charles M. Baker, Parkman 


Dexter, John Parkinson, Joseph B. Russell, C. Minot Weld, Stephen 
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M. Weld, Charles A. Williams, Moses Williams and Alfred Winsor. 
During the year $500,000 par value of the four-per-cent bonds of 
the company, due August 1, 1932, was sold and the proceeds used 
to pay for a like amount of the bonds of the Boston Consolidated 
Railway Company, due January 1, 1907. The premium received from 
the sale of these bonds was $2,290. The bonded debt of the company 
has been reduced $8,000 by the payment of $2,000 par value bonds 
of the West End Street Railway Company due November 1, 1902, 
and $6,000 par value of the bonds of the Charles River Street Rail- 
way Company due April 1, 1904. The common stock of the company 
was increased during the past year by the issue of 8,400 shares, 
7,270 of which were taken by the stockholders of the company and 
1,130 sold at auction. The premium above par received from the 
sale of this stock was $286,432.90. The proceeds from the sale of 
this stock were used to pay to the Boston Elevated Railway Company 
the audited accounts for additions and improvements made to the 
property of this company during the two years ended March 30, 
1906. Two other accounts, covering the year to March 30, 1957, 
have been received from the Boston Elevated Railway Company, 
but have not yet been audited and approved. The dividends on ‘he 
capital stock of the company for the past year, amounting to 
$1,204,947.50, and interest on the funded debt and taxes, hive 
been paid by the Boston Elevated Railway Company. 


NEW MANUFACTURING COMPANIES. 


PORTLAND, ORE.—Articles of incorporation have been filed 
for the Portland Electric Sign Works, with a capital stock of 
$3,000. The incorporators are: C. A. Stenman, M. D. Bromberger 
and L. Ainsworth Smith. 


CHICAGO, ILL.—The Bankers’ Alarm Protection Company has 
been incorporated with a capital stock of $3,000 to manufacture and 
deal in electrical appliances. The incorporators are: J. O. Jacobsen, 
George English and Enos Weiant. 


SALT LAKE CITY, UTAH—The Electric Utility Company, of 
Salt Lake, has filed articles of incorporation. The capital stock is 
$25,000, with shares at $2.50 each. The company will buy, sell and 
manufacture all kinds of electrical appliances. The officers 
E. J. Raddatz, president and treasurer; John Bestelmeyer, vice-presi- 
dent; H. G. Snyder, secretary. 


are: 


INDUSTRIAL ITEMS. 


THE PITTSBURG TRANSFORMER COMPANY, Pittsburg, Pa., 
is distributing a folder containing letters commendatory of th 
Pittsburg thawer for thawing frozen pipes. 


THE H. W. JOHNS-MANVILLE COMPANY, 100 William street, 
New York city, has published two new folders, devoted, respectively, 
to the “Electrotherm” and to “Asbestocel” covering for residence 
furnaces. 


FRANK MOSSBERG COMPANY, Attleboro, Mass., in catalogue 
No. 10, describes and illustrates a fine line of wrenches, bells, shect- 
metal stampings, punching and forming dies, special tools and 
machinery. 


THE H. T. PAISTE COMPANY, Philadelphia, in bulletin No. 
49, dated December, 1907, describes and illustrates the Paiste cross- 
over insulator, plain molding cross-overs, various types of iron box's 
and improved designs of panelettes. 


THE GERMANIA ELECTRIC LAMP COMPANY, 420 Ogde2 
street, Newark, N. J., reports that it has lately installed addition#' 
automatic lamp-making machinery of the latest type and is now i) 
better shape than ever before to fill orders promptly. 


THE ELDREDGE ELECTRIC MANUFACTURING COMPAN‘ 
Springfield, Mass., has ready for distribution a catalogue illustratin: 
and describing battery-testing instruments. These include thi 
“Kelipse” battery ammeter, the Eldredge battery voltmeter, and th 
“Advance” voltmeter, pocket volt-ammeter and miniature switcl'- 
board meters. 


THE NEWTON MACHINE TOOL WORKS, INCORPORATED. 
Philadelphia, Pa., has issued a handsome new catalogue, No. 4, 
superseding all previous issues. This is substantially bound in 
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green boards and copiously illustrated. Brief descriptions of the 
company’s general lines are given, which will be supplemented by 
detailed information upon application. 


THE WISCONSIN ENGINE COMPANY, Corliss, Wis., manu- 
facturer of heavy-duty Corliss engines, announces that it has been 
awarded a contract by the city of Atlanta, Ga., for a 20,000,000- 
gallon vertical, triple-expansion, crank and flywheel pumping en- 
gine, to have a guaranteed duty of not less than 170,000,000-foot 
pounds per 1,000 pounds of dry steam. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., will be 
pleased to send bulletin No. 1,501, devoted to belted Reliance 
Corliss engines, to any one interested, upon request. The sales of 
this engine have not decreased since the more general introduction 
of other prime movers such as gas engines and steam and hydraulic 
turbines. The popularity which these engines have attained must 
be due to their reliability, durability and simplicity of construction. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., has 
issued a bulletin, No. 4554, describing the Type P-3, portable volt- 
meters, ammeters and wattmeters. The advantages claimed for these 
instruments are: Strength, lightness and small size, so that several 
instruments may be carried with ease; a light-weight moving 
element not susceptible to damage in transportation, and their 
ability to give accurate indications when used in the vicinity of ex- 
ternal magnetic fields. Catalogue numbers, capacities and list prices 
are given in the bulletin, and full-size sample scales of the various 
instruments reproduced. The company has also issued a little 
booklet giving sample plans of the wiring of several rooms to illus- 
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trate the use of the standard symbols for wiring which have been 
adopted by the National Electric Contractors’ Association and the 
American Institute of Architects. The booklet shows as well some 
of the General Electric Company’s specialties which might be 
used in carrying out the plans shown in the diagrams. 

THE ADAMS-BAGNALL ELECTRIC COMPANY, Cleveland, 
Ohio, is distributing a series of bulletins, including bulletin No. 3, 
on directions for operating the company’s constant direct-current 
series-enclosed arc lamps; No. 5, descriptive of the A-B direct- 
current, constant-potential series-enclosed are lamp; No. 7, direc- 
tions for operating 220-volt, constant-potential, alternating enclosed 
are lamps; No. 6, directions for installing Adams-Bagnall alter- 
nating constant-current regulators; No. 8, directions for operating 
A-B constant-potential, alternating enclosed are lights; No. 9, di- 
rections for operating A-B 220-volt, direct-current, constant-potential 
lamps; No. 10, directions for operating A-B constant-potential, alter- 
nating enclosed are lamps; No. 15, descriptive of the company’s con- 
stant direct-current series-enclosed are lamp, and No. 19, dealing 
with alternating-current, series are lighting; No. 30, descriptive of 
the A-B direct-current, constant-potential, enclosed arc lamp for 
100-130-volt circuits; No. 31, dealing with the same type of lamp for 
220-250-volt circuits, and No. 32, with lamps for operation, two in 
series, on 210 to 250 volts. Bulletin No. 33 describes the A-B electric 
arc lamp for blue-printing, photo-engraving and similar work; bulle- 
tin No. 55, the A-B alternating-current, constant-potential, enclosed 
arc lamp for 100 to 130-volt circuits, and No. 56, the same type of 
lamp, for 210-250-volt circuits. The Adams-Bagnall Company will be 
pleased to send any of this literature upon request. 


Reeord of Electrical Patents. 





Week of December 10. 


KNIFE-SWITCH. Henry P. Ball, New York, N. Y., as- 
The contact piece has a 


873,005. 
signor to General Electric Company. 
tongue between the slots. 

873,006. RHEOSTAT. Henry P. Ball, New York, N. Y., assignor to 
General Electric Company. A rheostat with overload and 
underload disengaging devices. 


873,017. TROLLEY-WIRE EAR. William G. Carey, Schenectady, 
N. Y., assignor to General Electric Company. A clamping 
trolley ear. 

873,086. TRANSFORMER. John J. Frank, Schenectady, N. Y., 


assignor to General Electric Company. The coils are arranged 
for series connections between two sets of secondary coils. 

873,058. ELECTRIC CONDENSER. Frank S. Koch, Chicago, IIl., 
assignor to Kellogg Switchboard and Supply Company, Chicago, 
Ill. A condenser formed of a folded roll of alternate conducting 
and non-conducting materials. 


873,061. ELECTRICAL CONTROL APPARATUS FOR STEAM 
GENERATORS. Ralph Lomax and John Tomlinson, Darwen, 
England. The strength of the current in the main electrical 


circuit is controlled by the rise and fall of the pressure in the 
steam generator. 


873,064. SYSTEM OF MOTOR CONTROL. Wilbur L. Merrill, 
Schenectady, N. Y., assignor to. General Electric Company. 
The speed of the drive is controlled through two or more 
motors. 

873,072. DYNAMOELECTRIC MACHINE. Jakob E. Noeggerath, 


Schenectady, N. Y., assignor to General Electric Company. A 
homopolar generator. 

873,078. ELECTROMAGNET FOR TELEGRAPHONE PURPOSES. 
Peder O. Pedersen and Valdemar Poulsen, Copenhagen, Den- 
mark, assignors to American Telegraphone Company. Electro- 
magnets with their opposite poles arranged obliquely. 


873,083. TELEGRAPHONE. Valdemar Poulsen and Peder O. Peder- 
sen, Copenhagen, Denmark, assignors to American Telegraphone 


Company. An apparatus for recording speech on a magnetic 
body. 
873,084. TELEGRAPHONE. Valdemar Poulsen, Copenhagen, Den- 


mark, assignor to American Telegraphone Company. The record 


is made on a sheet of metal. 


873,098. METER. Ernest Schattner, Schenectady, N. Y., assignor 
to General Electric Company. An electrolytic meter for alter- 
nating-current circuits. 


873,101. REGENERATIVE SYSTEM FOR BRAKING. Walter I. 
Slichter, Schenectady, N. Y., assignor to General Electric Com- 
pany. One of a group of motors is used as the exciter for the 
others. 


873,104. LAMP RECEPTACLE. James S. Stewart, New York, N. Y., 
assignor to Annie Stewart, New York, N. Y. A receptacle for 
molding. 

873,107. SYSTEM OF DISTRIBUTION. John B. Taylor, Schenec- 
tady, N. Y., assignor to General Electric Company. A distribu- 
tion system for alternating-current electric railways. 

873,108. ELECTRIC-LAMP HOLDER. Charles E. Throop and 


Samuel A. Freeman, Buffalo, N. Y., assignors to Olin Gas 
Engine Company, Buffalo, N. Y. An adjustable holder. 





873,132. ELECTRIC ACCUMULATOR. Quintin Marino and Ed- 
ward W. Barton-Wright, London, England. A battery with 
horizontal plates. 
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873,083.—TELEGRAPHONE. 


873,139. APPARATUS FOR USE IN STARTING AND CONTROL- 
LING ELECTRIC MOTORS. Abraham Taylor, Rishton, and 
Thomas Eaton and Herman Schwartz, Manchester, England. A 
liquid motor-starter. 

873,166. TRANSFORMER. Louis C. Nichols, Norwood, Ohio, as- 
signor to the Bullock Electric Manufacturing Company. An 
air-cooled transformer. 

873,171. MOTOR-CONTROL SYSTEM. Walter J. Richards, Nor- 
wood, Ohio, assignor to Allis-Chalmers Company. A motor and 
generator are combined with opposed field windings and means 
for short-circuiting one or the other. 


73,177. SYSTEM OF MOTOR CONTROL. William F. Schneider, 


Norwood, Ohio, assignor to Allis-Chalmers Company, and the 
Bullock Electric Manufacturing Company. A combined revers- 
ing and series-parallel controller. 
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873,215. JOINT FOR METAL-SHEATHED CABLES. Charles W. 
Davis, Edgeworth, Pa., assignor to Standard Underground Cable 
Company, Pittsburg, Pa. An insulated lead coupling for metal- 
sheathed cables. 


873,216. ELECTRIC CABLE. Charles W. Davis, Edgeworth, Pa., 
assignor to Standard Underground Cable Company, Pittsburg, 
Pa. A stranded cable with insulation which will give way at 
a certain critical temperature. 


873,220. REVERSIBLE GALVANIC BATTERY. Thomas A. Edi- 
son, Llewellyn Park, Orange, N. J., assignor to Edison Storage 
Battery Company, Orange, N. J. A depolarizable electrode of 
nickel and bismuth hydroxides. 


873,268. ELECTRIC-CIRCUIT CONTROLLER. William A. Paris, 
“dgewood Park, Pa., assignor to Westinghouse Electric and 
Manufacturing Company. A controller automatically returned 
to the off position by a pair of electromagnets. 


873,264. CONTROLLER FOR ELECTRIC MOTORS. William A. 
Paris, Edgewood Park, Pa., assignor to Westinghouse Electric 
and Manufacturing Company. A controller which carries the 
motor through a predetermined operation. 


873,284. CONTROL SYSTEM FOR ELECTRIC MOTORS. Louis M. 
Aspinwall, Wilkinsburg, Pa., assignor to Westinghouse Elec- 
tric and Manufacturing Company. A controller with a master 
switch operating a plurality of motor switches. 











873,072.—DyYNAMO-ELECTRIC MACHINE. 


873,290. ELECTRIC APPARATUS. Howard L. Beach, Wilkins- 
burg, Pa., assignor to Westinghouse Electric and Manufacturing 
Company. A pair of electromagnets producing a reciprocating 
motion. 


878,298. ELECTRIC-MOTOR CONTROL. William Cooper, Wilkins- 
burg, Pa., assignor to Westinghouse Electric and Manufacturing 
Company. An electromagnetically adjustable automatic limit- 
ing device controlling the operation of motor switches. 


873,312. ELECTRICALLY OPERATED COAL-HOIST. Clark T. 
Henderson, Pittsburg, Pa., and Norman C. Bassett, Milwaukee, 
Wis., assignors to the Cutler-Hammer Manufacturing Company, 
Milwaukee, Wis. An automatic starter for an elevator motor. 


873,317. ELECTRIC HEATER. Moise Landrey, Merced, Cal. A 
heating element laid between wood veneer boards. 


873,828. PROCESS OF PRODUCING SILICIDS. Edgar F. Price, 
Niagara Falls, N. Y., assignor, by mesne assignments, to Central 
Trust Company of New York. A charge containing a silicon 
compound, an alloying metal and carbon is treated in an elec- 
tric furnace. 
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878,107.—-SysTEM OF DISTRIBUTION. 


3,351. SYSTEM OF CONTROL. Frederick Darlington and Otto 
S. Schairer, Pittsburg, Pa., assignors to Westinghouse Electric 
and Manufacturing Company. A device for connecting a motor 
across either side of a three-wire system. 

873,356. PREPAYMENT ATTACHMENT FOR ELECTRICITY 
METERS. Francis J. Dowling, Montreal, Quebec, Canada. A 
prepayment device for attaching to electric meters. 

873,362. LOCK-OUT SWITCH FOR PARTY TELEPHONE LINES. 
Oscar F. Forsberg, Chicago, Ill., assignor to Western Electric 
Company. A lock-out device operated by a magnet and ratchet. 

3,375. GROUND PLATE. Budd J. Jones. Cincinnati, Ohio. A 
composite ground plate. 

873,382. STORAGE-BATTERY GRID. Joseph Marx, Buffalo, N. Y. 

A grid provided with a series of superposed horizontal extend- 

ing bars. 
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873,414. ARC LAMP. Walter E. Daniels, Chicago, Ill. An are 
lamp with divided globe for fitting on a pole top. 


873,415. ARC LAMP. Walter E. Daniels, Chicago, Ill. An are lamp 
with undivided globe for fitting on a pole top. 


873,419. TROLLEY AND HARP THEREFOR. Samuel F. Estell, 
Los Angeles, Cal., and Frederick W. G. Phillips, Wilmette, I]. 
A flexible wheel mounting. 


873,444. TROLLEY WHEEL. Ellsworth N. Luburg, Baltimore, 
Md., assignor of one-third to William Wesley Varney and one- 
third to Albert Henry Smith, Baltimore, Md. Special provision 
is made for securing lubrication. 


873,456. WIRE-CARRYING CROSS-ARM AND INSULATOR 
THEREFOR. Edwin C. Ottinger, Newport, Pa.; Walter Scott 
Ottinger, Sr., administrator of said Edwin C. Ottinger, deceased, 
assignor of one-third to Jennie E. Ottinger, and one-third to 
Walter S. Ottinger, Sr., Philadelphia, Pa., and one-third to 
Samuel H. Bair, Newport, Pa. A compound cross-arm. 





873,215.—JomnT FoR METAL-SHEATHED CABLES. 


873,468. AUTOMATIC BLOCK-SIGNALING SYSTEM FOR ELEC- 
TRIC RAILWAYS. Fitzhugh Townsend, New York, N. Y.; 
John J. Townsend, administrator of said Fitzhugh Townsend, 
deceased, assignor to General Railway Signal Company. A 
direct-current signaling system for alternating-current railways. 


873,492. INSULATED RAIL JOINT. James H. Brothers, Newark, 
N. J., assignor to the Rail Joint Company. Discontinuous filler 
members are placed between the rails and the splice bars. 


873,508. ELECTRODEPOSITION OF COPPER AND OTHER 
METALS. Sherard O. Cowper-Coles, London, England. The 
electrolyte is purified by atomizing. 


873,512. FACE-HARDENED STEEL PLATE. Cleland Davis, U. S. 
Navy, assignor, by mesne assignments, to Carnegie Steel Com- 
pany, Pittsburg, Pa. The surface of the plate is heated elec- 
trically. 


873,541. METHOD OF RECEIVING AND STRENGTHENING THE 
REPRODUCTION OF SPEECH, SIGNALS, ETC. Emil S. 
Hagemann, Copenhagen, Denmark. A device for recording a 
plurality of records and combining them for reproduction. 
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873,414.—Arc LAMP. 


873,588. PARTY-LINE TELEPHONE SYSTEM. Norman S. Page, 
New York, N. Y. A party-line system with lock-out devices. 


873,605. TRAIN-CONTROLLING MEANS. Ernest Renaud, Mon- 
treal, Quebec, Canada, assignor to J. B. Dupuis, Montreal, 
Canada. An electromagnetically controlled system for stopping 
locomotives. 

873,640. RIVETING APPARATUS. Benjamin Waddington, New 
Castle, Pa., assignor to Lee M. Raney, New Castle, Pa. The 
work to be riveted is held by electromagnets. 

873,660. BATTERY CONNECTION. George P. Blow, La Salle, Ill. 
A sheet-metal connector for battery carbons. 

873,674. ELECTRICAL TESTING SYSTEM. Howard E. Miller, St. 
Louis, Mo. A system for locating grounds. 

873,700. ROTATING BRACKET FOR THE SUSPENSION OF 
ELECTRIC WIRES. Charles E. Buckbee, Flushing, Mich. An 
oscillating insulator support. 
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